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Help him open his 
most impertant door. 


THE YOUNG MAN who enters Elgin Watchmakers 
College has opened the door wide-to a fascinat- 
ing and lucrative field. You can help him open 
that door-by..pointing out the advantages of 
America’s foremost watchmaking school. 


Here he learns from the finest instructors under 
wholly practical conditions, The complete course 
includes watch and clock repairing, watch sell- 
ing, jewelry repairing, engraving, and manage- 
ment of the jewelry store. Courses can be started 
any time. 


It’s approved for veterans under the G.I. Bill of 
Rights. Mail the coupon for a free bulletin. 


* 


ELGIN WATCHMAKERS COLLEGE, Box 28 

267 S. Grove Avenue, Elgin, Illinois 

Gentlemen: : 
. Kindly send me full information about your courses in 

watchmaking. 


(Please Print Name and Address) 


THERE IS 
MONEY IN 
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THE NEW HERMES 


Add this service to 
your repair business 


.. it belongs there! 


for booklet GM 


New Hermes Engraving Machine Corporation 


P 
VEW YOrK ‘ 
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Double lens models 4X and 7X $5.25 











Use on 

either “shell” or 
metal 

eyeglass frames 


All the eye comfort, all the spar- 
kling, clear image of the regular 
Bausch & Lomb loupes are now 
available to eyeglass wearers. And 
this new design fits just as quickly 
and easily on plastic as on metal 
spectacles. Instantly interchangeable, 
if you wish. Single or double lens 
models. Lenses swing in and out of 
range on sturdy spring pivot. Attrac- 
tive gold finish. Built for a lifetime 
of satisfying service. From your sup- 
plier, or write: Bausch & Lomb 
Optical Co., 52034 Bausch Street, 
Rochester 2, New York, 


BAUSCH & LOMB 
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Correct Method for Fitting a 
Convex or Flat Friction Jewel 








As a result of careful study and analysis given to various problems in friction jewel 
fitting, Seitz has prepared a series of pushers which can be used under any circumstances. 
These correspond exactly to the shape and size of the flat and convex jewels. The 
pushers in each case, however, are 5/100mm smaller so as to allow for correct adjust- 


ment of jewel in the plate. 
A. Simple Flat Faced Pusher With Hole ——iP 





WG. SS 


For pressing the jewel or cap jewel to the level To lower the jewel or cap jewel in 
of the plate. order to regulate end shakes. 


B. Concave Pusher Without Centering Pump 





























For pressing cap jewels 


C, Concave Pusher With Centering Pump [ii-_> 
we te 
VW 



































For pressing convex For lowering the convex For lowering flat jewels and 
jewels. jewels to regulate end centering the pusher with re- 
shakes. gard to the jewel. 


In addition, each pusher can be placed in the plate of the jewelling tool and used as an 
anvil. Seitz Friction Jewelling Tool in itself provides the most varied services. 





Sold by all reputable dealers in the principal cities of 
the United States. 
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"Ry: Selail ~ MAINSPRINGS 
Guaranteed for the LIFE of the Watch 


Here's a new, never-before-marketed main- 
spring, made of a special ALLOY STEEL that 
resists rust and IS GUARANTEED AGAINST 
BREAKAGE. Because they're steel, Ev-R-last 
mainsprings retain their resiliency and have 
long power life. 


MORE PROFIT TO YOU 


a <a> 24> 4a 
GUARANTEE 




















Show the Ev-R-last guarantee to your 3 This pane ig : 
customers, and you can easily get a few 4 guarente 





NO, ANE LN TEE OEE TE ER 


” highest quality and will 
dollars more for your repairs; yet Ev-R-last be wpleced bee of 
costs little more than regular mainsprings. charge if it breaks un- 

d | ditions. 
only $3.00 per dozen er normal conaitions 








72 POPULAR NUMBERS in L ) 
STANDARD STEEL STACK-UP CABINET 


Adjustable steel divisions and permanent index system allow quick and easy location. 
The number and size are printed on top of each index card, so you can go directly to 
your cabinet without the need of a chart. Every card is printed for inventory control. 
Contains only the best sizes of 
mainsprings for everyday use. 








No. 60-165 — One each of 72 sizes 
for Swiss watches in 1-drawer Steel 
Coat. iiscs edhe $27.50 
Unit EL-1 — Same as above without 
the Steel Cabinet. Includes Indexes. 

$16.70 








Order today from your:material supply house. 








HAMMEL, RIGLANDER & CO., INC. NEW YORK 16, N. Y. 





OCTOBER, 195-4 7 
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The face and hands of a fine Swiss watch 
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a fine Swiss Watch 


‘ashion Parade 


October 28th - November 6th 


The picture you see on the facing page will appear in the 

newest advertisement for The Watchmakers of Switzerland. 

Within the next few weeks, it will run, in full color, 

in the magazines America reads most, will be seen by many millions 
of customers for fine Swiss watches. 





This advertisement—and this photograph—sells the tradition, 
the craftsmanship, the quality of a fine Swiss watch. 

More than that, it sells you . . . the Quality Jeweler... 

to your community, urging people to shop in your store, 

to rely on you in choosing—or servicing—a fine 

jeweled-lever Swiss watch. 

Before, during and after the Watch Fashion Parade, spot this 
advertisement prominently in your windows or watch department. 
Surround it with your inventory of attractive models. 
Remember: the Watch Fashion Parade is planned for you. 
Tie in with it, cash in on it. 


The Watchmakers of Switzerland 





FOR THE 
SEVENTH YEAR, 
FEATURING 
THE SLOGAN— 


“For the gifts you'll give with pride, 





let your jeweler be your guide” 
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The 1955 JEWELERS’ BUYERS GUIDE 
ready to serve youl! 


HAVE YOU ORDERED YOURS? 


INDISPENSABLE MCP 


MOST VALUABLE 
TOPS 
JEWELERS SAY 
ABOUT THE GUIDE 


“I find the GUIDE indis- 
pensable.” 

D. Albert's 

Chevy Chase Jewelry 

Washington, D.¢. 


“This book gives me an 
added income of $500.00 
@ year because of special 
item sales 1 would lose 


“Of all publications we re- 
ceive in the jeweiry field, 
we consider this the most 
valuable.” Garde Jewelers 

Hartford, Connecticut 


“The GUIDE is fine just the 
way it is ond a great help 

te us out in the West.” 
Mr. Gaylord V. Shook 
Burns, Oregon 


“i wish every jeweler 
owned one of the GUIDES. 
it means money in the 
register.” Mr. J. Jay Baker 

Pale Alte, California 





HUNDREDS OF NEW 
Sources of Supply & Service 


® Firm Names and Phone Numbers 

® illustrated Lines and Prices 

® Catalog and Mat Offers 

© Complete Authoritative Enlarged Trade 

Marks and Trade Names 

New C hensive Gift Merchandi 

tion. Hundreds of Giftware Traffic patldnce 

Ulustrated and Listed. 

New Features on Watches, Movements, 

Gems Metals, Postal Regulations. 

Plus “Choice Sellers” An entirely new sec- 

tion devoted to cig items chosen by « 
ive group and 

cea an stain te canes ak 

cords and experience show to be their best 

sellers. 











And Where To Find It In 
56 Buying Classifications 
Yes, now the 1955 JEWELERS BUYERS GUIDE 
in one, big book 
is a whole library of information which 
every alert jeweler needs. it is the trade's 
only directory of suppliers and services 
which GIVES You — names, addresses, and 
Pp all ind d and cross- 
pa anor dian to 36 duncilt 
The GUIDE lo now being wood regularly and 
dupentied on Gidiy tay SEED 68 pone elbow 
jewelers all over the country. Let it save 
time and make money for you, too; it 











TO BE SURE OF GETTING YOUR 854 PAGE JEWELERS’ BUYERS GUIDE, Suing: You new trege, marks, and woes 


THE MOST COMPLETE EDITION EVER PUBLISHED. 


offerings, new and exclusive items, dealers 
and much more for ready, 


FILL IN, TEAR OFF, AND MAIL THE CONVENIENT COUPON BELOW profitable reference. 


SPECIAL DISCOUNT 


Of course, you realize how important it is to 
have the market at your fingertips — because 
you want and need the information the GUIDE 
contains, tear off, fill in and mail your order 
for a GUIDE now. Your copy of the 1955 JEW- 
ELERS’ BUYERS GUIDE will be sent by return 
mail prepaid. Examine it, use it for 10 days. 
Then when you agree that it is absolutely es- 
sential in your business, simply send us $3 . . . 
that’s alll Less than six cents a week—less than 
@ penny a day! But if you don’t agree, return 
the GUIDE without explanation, and owe us 
nothing . . . We'll go even further. If you send 
your check with your order, you can save a cool 
10% . . . and the same return privilege applies, 
of course. Help us get the 1955 GUIDE into your 
hands where you can put it to work making 
profits for you NOW. Mail the coupon today. 


JEWELERS’ BUYERS GUIDE, 1475 Broadway, New York 36, 














10% DISCOUNT FOR CASH! 
JEWELERS’ BUYERS GUIDE, 1475 Broadway, New York 36, N. Y. 
RUSH our copy of the NEW 1955 JEWELERS’ BUYERS GUIDE for 
10 days FREE EXAMINATION to the attention of our 

NAME 














FIRM 

ADDRESS 

CITY. STATE 

(D Bill at the 1 am enclosing $2.70 as 
regular price CHECK full payment. 
of $3.00 ONE (regular price of $3.00 


less 10% Cash Discount) 
Same return privilege applies whether you send remittance 


now or later. 
+e 
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BESTETT, (\iho-0- 20 


UNBREAKABLE WATCH SPRINGS 
made of a special, acid resistant 


$5.75 per doz. lot 


#15135—1 12x13 %ex6%2 


#213A—2x1 3x72 
#2120 —2x1 2x8 2 
#212E—2x1 2x92 
# 210H—2x1 0x10 


- $$ 2510F—272x10x10 


#313B—3x13x8 
#31 2E—3x12x9'12 
#£311E—3x11x912 
#311K—3x11x11% 
# 310H—3x10x1012 


#3511H—3Y2x11x10% 


#3511R—3Yox1 1x14 
#413E—4x1 3x92 
#413H—4x13x102 
# 412E—4x1 2x92 
#411K—4x1 1x11 % 


4514H—4 Y2x14x10%2 


aa 
# 4513E—4 V2x13x9 2 


# 4513G6—42x13x10% 


#515C—5x1 5x81 
#5140—5x1 4x82 
##5130—5x13x8 12 
#513E—5x13x912 


SPECIAL OFFER: 
BESTFIT Ass’t #W36 — 1 pc. ea. 36 numbers, 
boxed complete with chart. 3 doz............... 
BESTFIT Ass’t #W48 — 1 pc. ea. 48 numbers, 
boxed complete with chart. 4 doz............... $23.75 
BESTFIT Ass’t #W60 — 1 pc. ea. 36 numbers plus 
1 ea. 12 CHRONOGRAPH SIZES, boxed comp 
WR BRIE. © OZ, x cceccesseseisssssnsesinpsamebiianin 


ADOW inc. 


B. 
* 


#513H—5x13x1012 
#512E—5x12x9 1 

#511H—5x11x10% 
#511K—5x11x111% 
#511P—5x11x13% 
#510H—5x10x10% 
#£614H—6x14x1012 
#613E—6x13x912 

#613H—6x13x10% 
#611H—6x11x101% 
#611K—6x11x1112 
#611P—6x11x131% 
#610H—6x10x10% 
# 610K—6x10x11% 


60 popular sizes which cover over 900 different 
calibres are available now. More will follow. 


# 695M—6x912x12'2 
#6514F—6 Yox1 4x10 
#6511J—6 x1 1x11 


# 714E—7x14x9 2 

# T13E—7x13x912 

# 713H—7x13x1012 
# 712K—7x1 2x11 % 
#711H—7x11x10% 
#711K—7x11x1112 
# 710H—7x10x10% 


SOLD THROUGH 


$17.95 





It is woe important : 


op follow 


unbreakable, permanent alloy — 
_ mirror polished — will not rust — 
will not score the barrel —will not set | 


AND FOR CHRONOGRAPHS — 12 
sizes for over 72 OF THE MOST 
POPULAR CALIBRES. 


$7.50 per doz. lot 


#3595R—Univ. 281 


#47X—Univ. 285, 87 _ 
# 48T—Valj. 23, 72, 72C 
# 419P—Lemania 27012 
#4575V—Landeron 48 


#65V—Valj. 22, 71 
#68V—Valj. 77 
#65115—Valj. 69 
#785V—Venus 175 
#79Y—Venus 150 


#865T—Angelus 215 
#910N—Venus 170 
SPECIAL OFFER: 

BESTFIT Ass’t #WC12— 
12 numbers for CHRQ 
boxed with chart.. 
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THE GUARD CHAIN 
#742/3 












THE GUARD CHAIN 


— now $3.50 dozen 
#742/3 1/20-12k GF through- 
out available in white, yellow 
-and pink 


THE SNAP 

— now $1.25 dozen 
#742 1/20-12k GF available 
in white, yellow and pink 
THE SPRINGS 

— now 65¢ dozen 
#632 left #833 right 
spring steel 


THE SPRING BAR 


— now 65c¢ dozen 
#515 nickel plate 



















pair watches 


Naomi offers you 
savings to 40% on 
bracelet watch findings 












These Prices Effective Up to November 30th Only—Place Your Order Now 


THE SPRING BAR 
#515 








THE SPRINGS 
#832 #833 












e fits all nationally advertised bracelet watches 
e snaps have positive holding action and long life 


e white gold filled—finished in genuine RHODIUM (the 
durable and non-tarnishing precious metal) 


e special prices for limited time only at Naomi Certified © 


Dealers 
e available in white, yellow and pink gold filled 


e NAOMI: The one complete source for fast moving . 


Snap Band Findings 


If your local material house is not a Certified Naomi | 


Dealer, send order direct. It will be shipped immediately, 


and billed through your nearest Naomi Certified Dealer. 


_- 


ISLAND PARK, NEW vom’ A O M | aus.” ss WRITE FOR FREE FINDINGS CATALOG 


| 


| 
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why buy 
mainsprings 
WELTER-SKELTER ? 


Stick to SANDSTEEL and SANDALLOY 


is they're crosscurved, 
interchangeable, 
. and made in U.S.A. 





Reduce confusion in your mainspring inventory 
and on mainspring jobs by using Sandsteel 
and Sandalloy quality springs exclusively. 


They make your work easier and faster. 

Their crosscurving enables you to use longer, 
thinner springs, and you know exactly 

the right spring to install because of uniform 
gradation as to strengths. What’s more, 
Sandsteel regular-type and Sandalloy 
unbreakable mainsprings are interchangeable. 


Why stock many brands when you can get a 
Sandsteel-made spring for every watch 
model from a reliable source of supply 
right here in the U.S.A.? 


Simplify your stock control, work more 
efficiently, and rest assured of customer 
satisfaction by following the example 

of thousands who agree with the watchmaker 
who recently wrote us: “... Sandsteel 

has been the only spring in my estimation.” 








SANDSTEEL SPRING DIVISION, Sandvik Steel, Inc., 145 Hudson St., New York 13, WN. Y. 


SANDSTEEL SPRING DIVISION, Sandvik Steel, Inc, 145 Hiidson St, New York 13, . Y. 
Gentlemen: Kindly send the following, without charge: 
J Sandalloy Literature C) List of Sandsteel Distributors 
(J Sandsteel Berg Pliers Catalog Sheet 
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BENCH PRACTICES 


FOR 


WATCH REPAIRERS 
By Henry B. Fried 


“Bench Practices for Watch Repairers” is a successor to the author's 
celebrated first book, “The Watch Repairer’s Manual,” and was written 
to meet the demand for additional information on more specialized opera- 
tions in watch repairing. Profusely illustrated, this impressive technical 
manual covers Complete Hairspring Practices, Replacing Regulator Pins, 
Watch Screws and How to Make Them, Uses of Staking Set Stumps, 
Complete Treatise on Jeweling, Replacing A Barrel Hook, Repivoting, and 


Dial Repairs. 
Only $4.95 
Plus 12c Postage 
Order From 
The American Horologist & Jeweler 
BOOK DEPT. 
P.O. Box 7127, Capitol Hill Station Denver 6, Colorado 





FREE 
Catalog of Books and Popular Publications 








Available on Request 
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How to Reduce Comebacks 


To a Minimum 


Lecture 2—MAGNETISM 


A first-class watch repairer keeps his 
bench spotlessly clean at all times, 
and free from all junk, obsolete tools, and 
tools for which he paid good money, but 
can’t use. No useless article should be 
allowed to take up valuable space and 
time. Efficiency experts learned long ago 
that ill-kept misplaced tools consume more 
time than any other item in the day’s oc- 
cupation. 

One bench drawer should be kept clean 
for tools in constant use, another drawer 
for tools occasionally used, and still an- 
other for tools seldom used. The safety 
apron should not be a catch-all, but should 
be dusted out occasionally and used only 
to catch anything that might be dropped 
while working at a lower level than the 
bench top. 

One of the neatest and most efficient 
watch repairers that I know has a square 
sponge which he dampens and with which 
he wipes up any dust or dirt on and around 
his bench every morning before starting 
to work. He uses a letterhead size sheet 
of white paper to work on (anything as 
hard as glass is not advisable). He inspects 


OcroBER, 1954 


By DR. H. ATLANTIS SUDBURY 
The second in a recent series of 13 
lectures delivered before the Horolog- 
ical Assn. of California. (All rights 
reserved.) 


his tools—screwdrivers must have an even 
square face—tweezers must meet at the 
points and the holding surface must be 
even and flat. Fine hairspring tweezers 
should never be used for assembling watch 
parts. Personally I use No. 3 tweezers for 
all fine work. When the points become 
damaged or broken from neglect, I re- 
shape the points and use them for work 
tweezers. 

It may interest you to know that the 
young man I mentioned a moment ago 
works with remarkable ease, never seems 
to hurry, and yet he accomplishes more 
than any one of the other three men work- 
ing with him. The manager told me that 
he seldom has a comeback, and-when he 
does it is usually minor, or fio fault of 
his. In his case the old aphorism rings 
true: ‘The race is not always to the swift.” 
It is a pleasure to watch a man work who 
keeps his bench, his tools, and himself 
clean and in good shape. 

Fine watch repairing is not for the 
novice — and yet, I believe there are more 
misguided beginners in the watch repair 
business than in any other business in the 
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REDUCING COMEBACKS—Continued 


world. This is one of the reasons we 
plaxned these non-technical talks. We 
want the aspiring horologist to know we 
are willing to help him to the full extent 
of our means. Every one of us who has 
made the grade should be willing to stoop 
and lift to a higher plane those who are 
dragging our noble profession in the dirt. 

Has it ever occurred to you that the 
watch is the most delicate instrument in 
daily use? Of all the innumerable inven- 
tions that have become indispensable fac- 
tors in modern life, there is none whose 
history and growth has involved so many 
early struggles and final incomparable tri- 
umph as that of the modern timepiece. 

ee @ ®@ 

There are many different methods of 
taking in a watch for repair, making sug- 
gestions to the customer, giving the correct 
price, and making a partial record of the 
watch. Let us assume for the present that 
this has been done, and the watch is now 
on our bench for repair. 


If there are two or more watch repair- 
men in our store, the head watch repair- 
man will have selected, or ordered, the 
necessary material, and placed it in an 
envelope with the watch. If you are work- 
ing alone, you will have done the same 
thing. There is no excuse for a workman 
to pick up a watch a few days before it is 
due to leave the store and find there has 
been no material ordered—or that it was 
used on another watch. Keeping our ma- 
terial systems up to the minute saves much 
time and worry. As soon as you are down 
to the last piece of any item, order more. 

The tag on this watch says ‘““Overhaul— 
$8.50.” We have found that the words 
“overhaul,” clean” and “‘condition’’ mean 
about the same thing. Some jewelers pre- 
fer one, some another. The price of $8.50 
for cleaning a watch seems to be about 
the average here on the Coast. 


The first thing we do is to check the 
watch for magnetism—and demagnetize 
it if it is magnetized. Always remember 
that a balance wheel cannot be successful- 
ly poised if there is magnetism in it. 

When the balance pivots are placed on 
the optically smooth jaws of the poising 
tool, the balance wheel becomes a very 
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sensitive compass in itself, and the corres- 
ponding pole will turn or be inclined to 
turn towards any nearby iron. If the pois- 
ing tool is turned so the rim of the wheel 
is pointing north and south, that part cor- 
responding in magnetism (usually the 
arms) will naturally turn in that direction 
—north and south. 

Some years ago, a young man spent al- 
most half-an-hour poising the balance 
wheel of a very fine pocket watch. He 
was sure it would have a perfect positions 
rating. But when the watch was finished 
it showed a fast rate (8-up) and a slow 
rate (2-up). Instead of poising the bal- 
ance wheel, he was actually making one 
side of the wheel heavier than the other, 
to overcome the inertia caused by magne- 
tism. 


The balance wheel must be completely 
free of magnetism in order to give perfect 
performance. 

If a watch is so badly magnetized that 
it cannot be demagretized by the regular 
method of placing the watch in an ordi- 
nary demagnetizer, and pressing the but- 
ton quickly and firmly so as to reduce to 
a minimum any arc at the contact points, 
and then withdrawing the watch to a safe 
distance before releasing the button, we 
doubt that demagnetizing it piece by piece 
will do any permanent good. 

We have two watches here that have 
been demagnetized by every known meth- 
od to the average watch repairman. The 
factory calibers are: Font 28 and Font 70 
The steel in these two watches is so hard 
that it retains a certain degree of magne- 
tism, no matter what we do. We draw 
some of the temper out of the steel parts, 
especially the hairspring and the balance. 
For this purpose we use a dentist’s pickling 
dish. (One of these dishes may be ob- 
tained from a dental supply house, or 
through a dentist). This dish is porcelain 
—about 234” across the top and about 
114,” deep. It has a slightly crowned bot- 
tom which is important in our case. 

Place the hairspring on one side of the 
crown, and a small piece of lead—about 
the size of a pinhead, flattened out, on 
the other side. The lead must not come 
in contact with the hairspring. 

Pour in enough oil to completely cover 
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tne hairspring—3-in-1 oil will usually do 
the job. Then heat over a small flame 
like a Bunsen burner, until the lead rolls 
up melted. If the lead is not flattened it 
will be hard to tell whether or not it is 
melted. If the oil gets on fire, no harm 
will be done. Shut off the gas and blow 
out the flame. Sometimes it is necessary 
to use an oil such as light engine oil. If 
the lead has melted, the right temperature 
has been attained. A large flame will ig- 
nite the oil quicker than a small flame. 


Place the pa flat on a pair of 
tweezers so it can be held by the collet and 
demagnetize with the oil on it. This pre- 
vents the coils from touching while in the 
demagnetizer. 


If the steel in the hairspring is very 
hard, drawing the temper may slow down 
the rate several minutes a day. If neces- 
sary, boil the balance wheel the same way, 
and any other part that retains magnetism. 

If a demagnetizer is allowed to become 
too hot, and the insulation gets burned 
off two or more adjacent coils, so as to let 
the coils touch and cause an occasional 
spark, the coil is rendered useless, and may 
magnetize a watch worse than ever. 


Parts of a watch become magnetized in 
many different ways, and attract or repel 
each other at different times of the hour 
or day. Sometimes a part will respond 
more readily to the demagnetizer if held in 
the tweezers, and the butt of the tweezers 
held in the demagnetizer—or if held by 
brass tweezers. 

eee 

The watch we have on our bench is not 
magnetized, so let us proceed to take it 
apart. We remove the stem assembly, if 
it is still in after we take the watch out 
*of the case, then the hands, dial, all the 
setting parts, cannon pinion (most re- 
pairers remove this quickly and easily by 
taking hold of it in the middle with the 
tweezers and prying straight up on it). 
Some use brass tweezers to prevent any 
marks or nicks on the bearing surface. 

Place the watch in the movement holder, 
loosen the hairspring stud screw, remove 
the balance assembly, press the balance 
pivots into pith to remove any sticky oil, 
remove the cap jewels and rub on paper 
or cloth, let down the main spring, remove 
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ratchet and crown wheels, loosen all bridge 
screws, and place in basket. Remove pallet 
lever, press pivots into pith, remove re- 
maining bridges and examine all pinions 
for sticky dirt, especially the escape pinion 
which can be pressed down into pith to 
clean. 

Perhaps the quickest and best way to 
clean the plate and bridges is to brush 
them with soapy water or cleaning solu- 
tion, using a fine toothbrush over a dish 
kept for that purpose, before placing them 
in the cleaning machine. There is nothing 
gained by leaving some parts on a plate 
or bridge. The small amount of time used 
in taking them off and replacing them, is 
nothing compared with the trouble dirty 
parts can cause. Our main object in clean- 
ing a watch is to overcome resistance or 
torque. 

The question often comes up regarding 
cleaning solutions. There are many good 
solutions on the market, but if you have 
a one-man shop, or do considerable clock 
work, and the price of the standard clean- 
ers seems high, you may try this one which 
is about as good as any: 


| oz. Rexall Green Soap (Rexall is different 
from the others), 2 ozs. Technical Ammonia 
28%, or Agua Ammonia; water to make 
One quart. 


It is always best to add the ammonia 
last. If you are using a cleaning machine 
with a good dryer, cleaning solvent makes 
a very good rinse. It is safe and can be 
bought at almost any gas station. 

* * * 


Next month we will put our watch 
together. This should prove different and 
interesting—here is where Accuracy means 


Speed. 
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LS: T have a key wind coin silver pocket 
watch made by the Hampden Watch Com- 
pany. At the balance wheel there is an 
inscription “Chester Woolworth, Spring- 
field, Massachusetts, No. 35736.” Have 
you any way of knowing the age of such 
a watch? 

Answer: From our records we do not find 
that the Hampden Watch Company made 
a model called the ‘‘Chester Woolworth,” 
however, during the early days all the Am- 
erican watch factories had a policy that if 
the retailer would order a specified num- 
ber of watches, they would engrave the 
jeweler’s name and location on the back 
of the plates, and sometimes imprint his 
name on the dial. 

From the number stamped on the plate it 
was one of the early productions, as the 
Hampden Watch Company was organized 
at Springfield, Massachusetts in 1877 as 
successor to the New York Watch Com- 
pany and later merged with the Dueber 
Watch Case Company of Canton, Ohio. 
Some thirty years ago the Russian govern- 
ment bought the Dueber Hampden Watch 
Company and also the Ansonia Clock Com- 
pany, moving all the machinery to Russia 
where they continued to build both watches 
and clocks, introducing a new industry to 
the Russian people. From the number of 
the watch the writer estimates it was made 
approximately around 1880. 


SET: I have gotten into trouble with a 
400-day clock. After cleaning and assem- 
bling, the escapement seems to be all one- 
sided and will not run. What damage did 
I do to the escapement and can you give 
some suggestions as to how to put the 
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clock in beat? 

Answer: From your explanation I do not 
believe you created any damage to the es- 
capement, however, on assembling the 
clock you did not get the suspension spring 
and impulse lever lined up on center, so 
the following suggestions may be helpful. 
Check the escapement seeing that the drop 
lock and slide are the same on both sides 
and that the upright impulse lever moves 
equal distances past the center of the open- 
ing through which the fork is suspended. 
Suspend the pendulum, then the clock can 
be put in beat by turning the beat block 
(the block to which the suspension spring 
is attached). By observing the distance the 
pendulum travels after the drop lock oc- 
curs, you may find one side considerably 
more than the opposite side. Now turn the 
beat block which is held friction tight in 
the hanger, or sometimes secured with a 
screw, in the direction showing the short 
arc, and by one or two trials you can readi- 
ly put the clock in beat. 


AJV: I am a very interested reader of 
your column and this is my first question 
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{NFORMATION PLEASE—Continued 


to it. This question will be of interest to 
every honest watchmaker in the trade. 
The public is taken for a lot of money on 
watch repairs which were charged for but 
the parts were not put in, and in a large 
number of cases, nothing was done to the 
watch and yet charged for in the hope that 
it never would be found out. My problem, 
however, is of another nature. 


I have been repairing watches for around 
twenty years and this problem is giving 
me quite some thought. I have cleaned 
dozens of watches and the owners report 
that they have not varied over 10 seconds 
in two years. This is what we like to hear 
from these people, but the problem is this. 
When the watch is thoroughly cleaned and 
oiled, yet not oiling the hairspring end of 
the balance staff, the watch gives perfect 
satisfaction, but when I oil the top balance 
hole jewel, the watch, as a rule, comes 
back gaining like everything. To be honest 
with the customer, both ends of the staff 
should be oiled. I have the Bergeon oiler 
to do this work, but my trouble is that 
there is too much oil getting into the top 
jewel and creeping down to the hairspring. 
I have cleaned a large number of wrist 
watches and have not oiled the top bal- 
ance or cock jewel, and have had no 
trouble. Would it be honest to discontinue 
altogether the oiling of the balance cock 
hole jewel? Is there a way to do this by 
the balance pivot, only a kind of greasing 
instead of oiling and what procedure would 
you use? I can grease the pallet jewels 
with a pointed pegwood oiled very lightly 
and allowed to absorb into the wood, but 
would this oil the balance pivot in the 
Same manner and properly? I cannot let 
a watch go through my hands without oil- 
ing the top balance, as my conscience will 
not let me, yet on the other hand, the cus- 
tomer gets absolute satisfaction when it 
is not done. Am I committing an error in 
not oiling the top pivot of the staff or 
what we call the hairspring end of the 
staff? 

It is customer satisfaction that is bringing 
all our business, as the other place is in 
the choice location in town where we are. 
Our place is a wee bit out of the way for 
the convenience of the customer, but they 
are complaining heavily about their 
watches not running properly after oes 
repaired by this other place, so when these 
watches come in we do not oil the top 
balance pivots. We do not want the 
watches coming back if we can help it. 
Thanking you very kindly for your help 
and wishing you the best of everything in 
your work. 


Answer: While you claim you had good 
results according to your letter, your writer 
still feels that all pivots should be lubri- 
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cated. When you say the oil creeps and 
gets onto the hairspring, ordinarily one can 
assume the pivots are over oiled. All watch 
manufacturers use great care in oiling the 
balance pivots, and this operation is per- 
formed under a microscope. Dry pivots 
are liable to wear and cut the jewels. You 
say the watches varied 10 seconds in two 
years. This is a very remarkable record with 
oil or no oil on the pivots. Perhaps some 
of our readers have had a similar experi- 
ence and can enlighten us and advise us 
what they have found in running the upper 
pivots dry. 


AJD: I would greatly appreciate if you 
will publish the musical notes to the Whit- 
tington, Westminster and Canterbury 
chimes. These are the most commoi: 
chimes I run across, 


Westminster Chimes. 
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LDM: I want to do some black finish work 
on steel. Can you give a simple formula to 
obtain a black finish? 


Answer: To obtain a black finish on steel 
or iron, first finish the surface smooth 
without any scratches showing, then boil 
the article in a solution of one part sulphur 
and 10 parts of oil of turpentine. Use cau- 
tion as the solution is inflammable. 


GS: I have a Swiss watch that is causing 
trouble and it seems the banking is uneven, 
the locks uneven, one side is too close and 
the opposite side is too deep. I am under 
the impression that if I bend the lever 
towards the deep side it will cause both 
locks to be the same. As it is now the locks 


The American Horologist and Jeweler 








rr, ee  ,  e 


in et) 


SS 8 


Ce == = 


Sans Ss ae 


















FOR GLAMOROUS 
GIFT PACKAGING 


A crush-resistant, luxurious ribbon that has twice the lustre of the finest 
satin. Easy to tie in a number of eye-catching bows, either in one color 
or combinations of colors. Full directions for tying the Sasheen “Magic 
Bow” and many others with each order 

Standard Colors: White, Pastel Yellow, Goldenrod, Pastel Pink, Light 

Rose, Old Rose, Better Times, Burgundy, Purple, Royal Blue, Turquoise, 


Chartreuse, Nile Green, Emerald Green, Gold, Orchid Red, Pastel Blue. 
Aqua, Copper, Brown, Silver. 














10 Rolls 25 Rolls 50 Rolls 
List 1 Roll @ 10% @ 15% @ 20% 
Width Ribbon Prite Net i Di Di t 
No. 2 (%") 100 Yard Rolls.... $1.36 $1.36 $1.23 $1.16 $1.09 
No. 3 ( 56”) 100 Yard Rolls.... 1.67 1.67 1.51 1.42 1.34 
No. 5 (%") 100 Yard Rolls.... 2.26 2.26 2.04 1.93 1.81 
No.9(1%”) 100 Yard Rolls.... 3.60 3.60 3.24 3.06 2.88 





Write for our new Fall catalogue of Boxes, Wrappings and Displays. 


THE E.c J. SWIGART CO. 


34 WEST 6th street, Cincinnati 2, Ohio 
934 PENN AVENUE. Pittsburgh 22, Pa. 








OcrToBER, 1954 21 











INFORMATION PLEASE—Continued 


are entirely too deep on one side. Can this 
be accomplished? 

Answer: To correct the condition of fork 
action out of angle, first adjust the bank- 
ing screws so that the corner freedom for 
the roller jewel and fork is equal on both 
sides, then test for guard) pin freedom. If 
the guard pin is tight, shorten it until free- 
dom exists, but do not move the banking 
screws after once correcting for corner 
freedom. Set the pallet stones so you will 
have equal drop lock and slide and again 
I say, do not move the banking screws to 
obtain slide. Under no circumstances bend 
the lever to correct uneven drop lock and 
slide unless you are sure someone has bent 
the lever before the watch came to you for 
repairs. The lever in high grade watches 
is of hardened steel and great care is 
required to bend them—you will rarely 
find one that requires straightening. Your 
trouble invariably is found in the escape- 
ment action. 


MBE: Will you tell me why it is necessary 
to run a watch until it settles down before 
rating it? I have one of the tables sent 
out by one of the publications and after 
I rate the watch to time and hang it on 
the rack it will run on time for an hour or 
two then change after running for 24 
hours. After this it will acquire a steady 
rate. 

Answer: This is generally attributed to the 
oil. After putting on fresh oil, according 
to a Swiss writer, the microscope reveals 
air bubbles in the oil which often unite or 
disappear suddenly when under observa- 
tion. Some oils will adhere to the pivots, 
others will hang around in little drops until 
a certain velocity is reached. In a series of 
experiments oil was used in a pivot hole 
of 9/100 millimeter diameter with 1/100 
mm side shake. The results of 
the 120 experiments made under the most 
varying conditions are notably diminished 
friction at low velocity, with increased 
velocity there is a minimum of friction 
which is influenced by the viscosity of the 
oil. During low velocity the friction coef- 
ficient is smaller with oils of higher vis- 
cosity and during great velocity, it is 
smaller with oils of high viscosity. During 
great velocity the pivot has a tendency to 
center itself in the hole so that the center 
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of the hole and pivot become concentric. 
At slow velocity, with an oil of low vis- 
cosity, the pivot retraces its way back to 
its resting point, while with a medium 
velocity the pivot keeps its position while 
at rest. Thus oil with low viscosity should 
be used for rapid motion such as the bal- 
ance and escape wheel, and an oil of great 
viscosity for slow motion, while a well 
prepared grease is recommended for sur- 
faces of great friction and for wheels of 
slow movement and great pressure, such as 
barrel arbor and mainspring. 


WZ: I came across an old 18S key wind 
open face watch. It looks very much like 
an American make watch, but the only 
identification on the back plate is a num- 
ber and engraved “State Street.” Can you 
tell me anything about this watch? 
Answer: From our records we find that 
your watch was made by the Hampden 
Watch Company and dates back to 1881. 
State Street was the name of the model. 


OC: Here in the shop we have different 
ways and opinions as to the best method 
to remove a broken balance staff such as 
driving the staff out of the balance wheel 
or placing the balance in a staking tool 
equipped with a staff remover or cutting 
out the hub. These various methods are 
used in the shop and each workman claims 
his method is the best. I am imposing on 
you for your opinion as to the best way to 
remove a broken staff and method for 
riveting. 

Answer: We have many workmen whc are 
dyed in the wool and are fully convinced 
and self satisfied that their method is the 
best and no doubt they are making a living 
the same as all of us. Your writer has still 
to see a balance wheel that is not more or 
less out of flat and round after driving 
out a staff. A staff that is heavily riveted 
onto a soft wheel is bound to distort the 
hole and bend the arm, so when replacing 
a new staff, the chances are the hole is a 
little oversize and the new staff will not 
center up true. It is necessary to true the 
wheel in the round even to the extent of 
possibly stretching an arm, and invariably 
the wheel will have to be trued in the flat. 
Taking chances driving out a staff in order 
to save a few minutes time is lost in the 
shuffle when considering the time required 
to true the wheel again. It is far better to 
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take a few minutes time and cut the hub 
off to release the wheel or, if carefully 
done, the riveting may be cut out, although 
this is generally hazardous as the riveting 
itself has been glazed and it is hard to get 
a turning tool to cut through the glazed 
surface. It is better to cut the hub as the 
wheel will then come off easy, and then 
when fitting a new staff, the wheel will 
not be out of true in the round or flat to 
any great extent. By truing a wheel that 
has not been distorted you are saving time. 
Some workmen use a very small emery 
wheel to grind the hub, and this can be 
done, but great precaution must be taken 
not to grind into the balance arm proper. 
When staking the wheel to the staff, the 
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shoulder should extend approximately .002 
for riveting and as the process of staking 
is going on, turn the balance wheel about 
one-quarter turn each time you strike the 
punch. This will aid in keeping the balance 
flat and also in the round. 


DD: I am a beginner and very much inter- 
ested in getting a watch to keep time in 
all five positions. I have fairly good luck 
with dial positions and pendant up, but 
when I test for right and left pendant 
rates, it invariably varies. Will you tell me 
what I may be doing wrong and how I 
might correct or equalize the right and 
left positions? 


Answer: If the watch is in good mechani- 
cal condition there will only be a small 
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rate error in these positions. On your tim- 
ing machine take a pendant right rate, then 
let us say the rate is a few seconds fast, 
now take the rate at pendant left, and the 
rate is a few seconds slower than the pen- 
dant right rate. You will know immediate- 
ly that the hairspring coils are not devel- 
oping the same in both positions. First 
stop the watch on dead center and check 
the spacing of the coils—you will find that 
the coils on the fast side are closer together 
than the coils on the slow side. Carefully 
make adjustments to the overcoil or to 
where the overcoil rises in order to equalize 
the spacing on the right and left sides. You 
will now find that the rates will be the 
same. When we say the watch must be in 
good mechanical order, that includes care- 
fully poising the balance, adjusting the 
escapement, adjusting the hairspring, all 
pivots well polished and fitted, train per- 
fectly free and a good mainspring that will 
all uphold the balance arc of 114 turns 
over the 24-hour period. 


VJA: I have two old watches which came 
into my possession after being kept in a 
safety vault for many years. They 
belonged to my grandfather, and I am 
interested in knowing their ages and if 
they are of any special value. One is 
marked “J. Graham, London” and the 
other, “William James, London.” 

Answer: James Graham carried on a watch 
shop selling watches with his name 
engraved on the plates. He conducted a 
business in London approximately 1805. 
William James also conducted a business in 
London approximately 1805. If your 
watches are in running order, they may be 
considered a collector's item, but not of 
any special value unless they have some 
peculiar escapement or different design 
from the regular run of verge escapements 
as was commonly used during that period. 
An advertisement in the American Horolo- 
gist & Jeweler describing your watches may 
find you a purchaser. 


EH: I am a young watchmaker and would 
appreciate it if you will give me some 
pointers as to what is meant and required 
‘to put a watch in mechanical order. Per- 
haps some of your other readers will also 
benefit. I realize this is a large request, 
but trust you will find time and space in 
your interesting column to cover the high- 
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lights. I have a timing machine to test 
the watches, but so far have had very little 
success getting nice clean lines—mostly 
double lines or lines running in opposite 
directions. 

Answer: To cover your question and ex- 
planation as to how to do all the work 
would be equal to a text book in itself, 
however, your writer will try to cover the 
important highlights as to when a watch 
may be considered in mechanical order, 
then it will be your part to practice, acquir 
ing the skill to perform and turn out the 
work in first class order. 

We can start at the barrel—see that the 
barrel arbor bearings are well polished and 
that the barrel runs perfectly free in the 
flat and round with a minimum of end 
shake and side shake. Check the main- 
spring to see that it is not set, without 
kinks and perfectly flat, assuring yourself 
it is of proper width for free action. 
When replaced by the use of a 
mainspring winder, the watch should 
run at least 36 hours. A_ short or 
long spring cannot give full time service 
and the mainspring must be of sufficient 
strength to give the balance at least 114 
turns and not more than 11/4 turns. The 
spring must be well cleaned and lubricated 
before replacing in the barrel, and you 
must keep in mind that the barrel and 
mainspring are the powerhouse to drive 
the train and escapement. With a poor 
powerhouse one cannot expect to get good 
service from the watch. Check condition of 
all train pivots for wear or want of re- 
polishing. Highly polished pivots running 
in jewels or metal bearings are very essen- 
tial for a free running train, and all train 
pivots must fit with a minimum of side 
and end shake. This applies definitely to 
the pallet arbor pivotes; loose fitting 
pallet pivots create lost power to the 
angular motion of the lever resulting 
in poor balance motion. You must 
see that the balance pivots are in 
first class condition and close fitting for 
side and end shake, also check cap jewels 
for pit marks and that they are set perfectly 
flat. The balance must be true in the flat 
and round and checked for perfect poise— 
never let a balance pass through your hands 
without checking for poise, even for the 
cheapest watch. A balance ever so slightly 
out of poise cannot perform and keep cor- 
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rect time in different positions. Check the 
hairspring that must be actually in the flat, 
perfectly centered and flat and to have a 
concentric development. The regulator 
pins must be absolutely upright and 
parallel and close, but not too close to im- 
pinge the spring. After the spring is re- 
placed, make necessary adjustments, center- 
ing so that the spacing between the coils 
is all alike; that adjustment will take care 
of the pendant rate. 


You will find that if the coils are too close 
on one side that the timing machine will 
show a fast rate compared to the opposite 
side where the spacing is wide. Another 
step is to see that the roller jewel is set 
upright and fits the fork slot close. It is 
also well to examine the fork slot for pits 
or rough surfaces caused by a sharp edged 
roller jewel. If so, replace a new and 
proper roller jewel after refinishing the 
fork slot. A sharp edged roller jewel can 
be the source of considerable trouble, espe- 
cially to a beginner. You are now ready to 
check the escapement action by means of 
the banking screws—adjust the lever ac- 
tion so the roller jewel will pass the corner 
of the fork slot with approximately .001”, 
correct the guard pin for safety action by 
shortening or lengthening same so you will 
have .005”. Satisfy yourself that the bank- 
ing pins or screws fit tight so they cannot 
shift from any jars. Check the escapement 
for any necessary adjustment of pallet 
stones, and if the drop locks are uneven, 
remove the lever and alter positions of the 
stones until you have equal drop locks and 
slide on both pallets. Don’t disturb bank- 
ing pins or screws to obtain slide. We 
might then turn our attention to the dial 
train, then test the cannon pinion for suffi- 
cient friction to carry the hands, but not 
too tight so when setting the watch the 
train will not have a tendency to turn 
backwards. See that the hour wheel tube 
is free on the cannon pinion and the height 
of the tube comes to just below the shoul- 
der on the cannon pinion which holds the 
minute hand. This will allow end shake 
for the hour wheel when the hands are re- 
placed. See that the dial screws hold the 
dial securely, and that there is ample clear- 
ance for the second hand over the dial; 
check, assuring yourself that the crystal is 
high enough to allow freedom for the 
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hands without rubbing. Now, if the wat~h 
is properly cleaned, oiled and demagnetiz- 
ed, we will have a watch in mechanical or- 
der—then is the time to use the timing ma- 
chine to detect any small changes necessary 
to equalize the position rates, such as alter- 
ing the ends of the balance pivots for dial 
rates—slight alterations to the hairspring 
for position rates, or possibly altering the 
shape of the overcoil for position or iso- 
chronal rates. 
ee 


A letter from Mr. S. G. Niccoli of Pomp- 
ton Lake, New Jersey, gives us this infor- 
mation that may be helpful to our readers, 
and in answer to BD’s request in the In- 
formation Please column, July, 1954 issue. 
In reference to chronometer. repairing, I have 
two complete books on this subject which I ob- 
tained from the Government Printing Office in 
Washington, D. C. One is “Manual for Over- 
haul, Repair and Handling of Hamilton Shop 
Chronometer,” No. N-8SS2270, for 50c. It is a 
95-page booklet with complete printed matter 
and illustrations. The other is ‘Manual for 
Overhaul, Repair and Handling of U. S. Navy 
Mechanical Boat and Deck Clocks, Chelsea 
Type, No. B47863, for $1.00. It is a 101- page 
booklet also very complete. Anyone can obtain 
these books by writing for them and remitting 
the price, and they are a big help for any watch- 
maker. The address is: Superintendent of Docu- 
ments, Government Printing Office, Washington 
25, DUC 


* * * 


Reprinted here are additional varied 
opinions on JL’s letter in the August In- 
formation Please column: 


Dear Mr. Samelius: 


I would like to reply to Mr. J. L. whose stand 
on unionism for watchmakers was in your col- 
umn of the August issue of A.H.&J. Mr. J. L. 
states that carpenters, plumbers and the like, 
get high wages because they belong to unions. 
He states that working for certain employers he 
has to handle all kinds of watch jobs, take a 
lot of abuse for little money. He states that 
Mr. Johnson said his association voted down 
joining the union and that the probable main 
reason was that they had fear of jeopardizing 
their position with their employers. He states 
that he is glad that our forefathers were not 
like them. He talks about the privilege of a man 
standing up for his rights in the good old 
American way. 

I have worked for myself since I graduated 
from Elgin Watchmakers’ College in 1947. I'd 
like to take the above points in order; first-class 
carpenters, etc. make good money when they 
work, which usually is not all year around, 
whether they belong to a union or not. Further- 
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more, there are many carpenters desiring better 
working conditions and more money who are 
going into contracting for themselves. A first- 
class watchmaker would insist on turning out 
first class work and getting paid for it or tell 
his employer to go fly a kite. A first class watch- 
maker is never in need of a job. 

Mr. Johnson's association, in my mind, proba- 
bly had for its main reason for voting against 
unionism the fear of jeopardizing their own 
independent right to work for whom _ they 
pleased without having to pay union dues for 
that which they could get by standing on their 
own two hind legs and demanding, as their 
right, the privileges to which a first class watch- 
maker is entitled. Our forefathers had guilds in 
which a man was apprenticed until he learned 
his trade; they didn’t know what a union was. 
It is the opinion of this writer that while unions 
were established with the main objective of im- 
proving the working man’s lot that the organ- 
izers of those unions were working in a not al- 
together altruistic frame of mind. 


As a past president of the Santa Barbara 
Watchmakers’ and Jewelers’ Guild, I want to 
point out that our guild has as its objective 
better relationships and ethics not only between 
jeweler and watchmaker, but the public also 
from which both derive their living. As a last 
remark, I think no watchmaker capable of turn- 
ing out first class work would or should put up 
with the kind of conditions mentioned by J. L.; 
neither should he be spineless enough to have 
a union steward or pickets do his talking or 
job-finding for him. Are you afraid of being un- 
successful as your own boss, J. L.? 

J. K. THORUSEN 
833 East Anapamu Street 
Santa Barbara, California 
* * * 


Dear Mr. Samelius: 

I have just finished reading the August issue 
of A.H.&J. The article in your section referring 
to unions struck a note dear to my heart. I wish 
to write about the: argument and hope you have 
my ideas printed. I will admit I am somewhat 
radical, but in my opinion any working man who 
won't unite with others of his craft to enhance 
his income, working conditions and insure to 
his employer that only the skilled are being 
paid for whatever craft they profess to be skilled 
at performing, is just plain ignorant. 

I am one of those watch repairmen who work 
at the trade as a sideline, not as a hobby. I work 
at two jobs averaging between the two about 
twelve to fourteen hours a day; I went to a GI. 
school and was trained at the government's ex- 
pense to repair watches because of 314 years 
service during World War II. There are a few 
repairmen who know how to do a better job 
than I, but there is not a man living or dead 
who will do a better job than I try to do. I have 
in my shop a little over $2,300 worth of tools— 
this does not include material. My watch and 
clock repair business does not afford me sick 
leave, vacation, retirement or any of the other 
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nice benefits some jobs have. If I take a day off 
with work on my bench, the time off costs me 
money; I charge about what other repairmen 
charge, and I'll be darned if I see how anyone 
makes a living repairing watches. Try as I may 
I can’t average over one dollar per hour, and I 
contend this trade is one of the most skilled 
there is—it is on the borderline between a trade 
and a profession. 

Now take a plumber in my locality—he gets 
$3.75 per hour and, excepting his truck, $2,300 
would buy him several sets of tools, and regard- 
less of the plumbers’ claims, his skill is not so 
great. A good watch man could do plumbing 
after he is totally blind. What has caused this? 
Some of the old timers tell me that watch repair 
was at one time a very high paid and respected 
position—I can tell you exactly. 

Each craftsman working independently and 
sometimes with contempt for all others of his 
same craft. One big factor alone is competition 
with the cheap labor in Switzerland. Now mind 
you,’ I am all for the Swiss—they are fine people 
in my book, but instead of bringing our work- 
men down to their level, why can’t we bring 
their workmen up to our level, and then compete 
with each other? When the Elgin National 
Watch Company tried for a protective tariff the 
first time they failed; suppose there had been a 
national organization representing all the repair- 
men in the U. S. A. My brother Democrat, H. S. 
T., would have thought a long time about that 
block of votes before he turned the tariff down. 

Gentlemen, in organization there is strength. 
As individuals we can expect the watch repair 
trade to get worse—if we are too hard-headed 
to organize, then we will go down a few more 
notches, then watches will be bought and used 
until they stop, then discarded along with bottle 
caps and lipstick containers. 

ABNER J. Hay 
2218 Pine Street 
Little Rock, Arkansas 

















"You bet these are genuine pearls, Mack, 
the oysters were personal friends of mine!" 
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SPRING BAR REMOVER 


Removes Straps Easily 
with No Danger of 
Scratching Case 


At last a tool 
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changing 
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| / straps on wrist 
watches. No 
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driver or other 
makeshift 
implement. 


This tool is a must for 
the watchmaker 
or man behind the counter! 
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A.H.&J. Reader Ideas on 


W atchmaker’s Contest Practical Bench Methods, 


Experiences or Tools. 











A. H. & J. is pleased to announce the fol- 
lowing winners of its September Watchmakers' 
Contest: 

First prize: One Arnold Universal case open- 
ing wrench and bench block goes to Mr. E. M. 
Greashaw, R. R. #2, Sturgis, Michigan, for his 
"Home-made Regulator,’ Contest Entry #32. 

Second prize: 12-piece lathe set consisting 
of grinders, buffs, brushes-and end mills plus 


bench block, goes to Mr. Carl A. Nisson, 
913'%2 Eye Street, Modesto, California, for his 
"Midget Soft-Soldering Copper and Holder," 
Contest Entry #29. 

Third prize: Parts cleaning holder, cleaning 
brush and movement holder, goes to Mr. 
Woodrow Young, 221'/2 Plaza, Madill, Okla- 
homa, for his ‘Removing Rusty Stem,'' Contest 
Entry #31. 


Balanceslaff-Softener 
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Measurements in "Tin 


SOFTENING BALANCE STAFFS 
CONTEST ENTRY #34 

The tool shown, made several years ago, 
serves to soften balance staffs prior to 
cutting out from the wheel. The body is 
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a bayonet-cap adapter, as used on domestic 
appliances, and the electrodes or jaws a 
piece of overhead electricity conductor. 
This copper round rod is approximately 
3mm diameter and has a .Smm hole drilled 
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down 5-7mm before being cut in two 
down the center. 


The two pieces are then shaped as 
drawn, and terminated on the brass con- 
tacts of the adaptor. The jaws touch only 
at the top, and are tensioned so that when 
a staff is put between them, it is held in 
position while the adaptor is brought into 
contact with the two-volt supply, which is 
left connected to a lamp-holder, hung 
under the bench. 


An ordinary domestic holder is used, 
and in our case, the lead taken permanently 
to one cell of the battery which drives the 
‘Syncronome’ master clock. 


When a staff change is commenced, the 
roller and hairspring are removed, then 
the roller arbor is placed in the tool, and 
connected to the 2v. supply for a matter 
of seconds, depending on the size of the 
staff and the degree of annealing required. 
It is possible, if required, to blue only the 
roller arbor with a quick touch, then the 
backslope will change color if contact is 
maintained. 


An accumulator gives best results, but a 
large capacity dry cell will give good serv- 
ice if not used too frequently. Of course 
we realize this procedure is not required 
on your two piece staffs, or on the new 
‘Elgin’ grooved staffs made to be 
‘knocked out.’ (Patent grooved balance 
staff, 2174122). 


REPLACING ARBOR IN PALLETS 
OF SMALL WATCHES 


CONTEST ENTRY #35 


One of the most difficult jobs a watch- 
maker has, in my estimation, is replacing 
an arbor in the pallets of the small watches 
we now have to repair. I tried all kinds 
of schemes I had heard of, but none of 
them seemed very satisfactory. Finally I 
made a punch to fit a K&D No. 316 sub 
punch holder which did the work very 
easily and satisfactorily. 


Length 34,” or 19.5mm; large hole 
.015” or .38mm; diameter .055” or 1.4- 
mm; small hole .006” or .15mm. 
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The small hole (.006”) is just a little 
larger than the arbor pivot, and must be 
deep enough to allow the shoulder of 
the arbor to reach the inside shoulder of 
the punch without damaging the arbor 
pivot. The larger hole must be of such 
size to hold the arbor snugly and upright. 


To use this punch, place the sub punch 
in the sub punch holder and put a small 
amount of oil in the hole in the end of 
the punch. Then put the pallet arbor in 
the hole. The oil is to hold the arbor and 
prevent its loss when putting the punch in 
the staking tool. The pallet is put on a 
stump in the staking tool, the stump hav- 
ing a hole large enough to clear pallet 
arbor. The sub punch holder is now put in 
the staking tool and the arbor pushed in 
or driven in. 


After drilling both holes in the sub 
punch, I harden and temper it. Next I 
grind off the end of the punch so the 
pallet arbor will extend far enough out 
to put it in the pallet the proper distance. 

The holes can be made any size to fit 
the different arbors. 


TOOL TO STRAIGHTEN PIVOTS 
CONTEST ENTRY #36 


” Some time ago I took in a watch to 
repair with a bent balance pivot. I always 
put in a new staff, but this case was a 
little different as the watch belonged to 
an old man on an old age pension, and he 
couldn’t spend very much, so I straight- 
ened the pivot for him with a tool I made, 
and found it worked very well. It is as 
follows: 


Brass piece 50mm long, 5mm diameter, 
sawed down center about 45mm—drilled 
hole 214mm through right at the end of 
sawing. Filed off at the top so I could see 
better while using to straighten pivot. 


I put the staff in my lathe and ran the 
lathe at high speed, then reached in with 
this brass tweezers, squeezed on cone and 
gradually pulled out onto pivot. 

















































The answer to the 


"What's Zit?" (August 
issue, page 44), is as fol- 
lows: 

Three 1|2-size, thin 
model Howard watches 
in a special aluminum 
case. Admiral Robert E. 
Peary wore these strapped 
around his body between 
his outer and under cloth- 
ing on his polar expedi- 
tions. 

Also reproduced here 
is a copy of the telegram 








y J. E. COLEMAN 
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24,000 OFFICES IN AMERICA. CABLE SERVICE TO ALL THE WORLD. 

‘Tete Company TRA LIVERS memes (OL as uD Log 6 Lediy whee here tee around the mneder of A 
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ROBERT C. CLOWRY, President and Genera! Manager. 
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RECEIVED « Boston, Mass. July 8'08 
10 MU X 3l Paid 











G.U. New York. BY 8. ‘08 

E. Howard Watch Co, Waltham Mase 
Get three your now twelvo-size extra-thin moflel watches to mo, 
Sydney, Cape Breton, Nowa Scotia, by Monday sure. Shall use 


them in addition to three sixteen-size carried last voyage. 





order to the Howard 
Watch Company for the 
above-mentioned watches. 





R. E. Peary, 
1232P.M. 








OTHERWISE 


Shortly before the turn of the century 
aluminum was being heralded as the com- 
ing metal. The first watch company to use 
it for purely horological reasons designed 
and began making their levers of it be- 
cause of its lightness, figuring the lighter 
the lever, the less out of poise it would be. 

What watch company made this pioneer 
change? (See first item of the November 
Otherwise for the answer). 


* * * 


Originally we intended to bring a report 
of the New Orleans convention in this 
Otherwise, at least some comments, but 
circumstances far beyond our control 
prevented our getting to New Orleans. 

Past president Leslie Dewey and Mrs. 
Dewey returned via Nashville and gave 
us a quick run-down on the activities; I’m 
sure that a full report will appear else- 
where in this issue. Their visit was all too 
short, but we are proud that they dropped 
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by our humble little shop and it’s practical 
and positive proof of the fraternal spirit 
existing among bench men. 


* * * 


Nice letter from Fred Mosher of Henry 
Paulson & Company, in which he mentions 
that they have a supply of intermediate 
winding wheels for the Gustave Becker 
model no. 232 clock at 95c each. He did 
not point out, but we located from a 
folder attached and ordered another little 
item, price 98c, which we feel was a bar- 
gain, too—one dozen assorted coil spring 
ratchets for current model cuckoo clocks. 





Mr. Coleman invites your 
questions. If your question 
requires a direct answer, 
please enclose a_ self-ad- 
dressed. stamped envelope. 
It is impossible througb 
correspondence to give valu- 
ations of antique timepieces: 
questions of this nature can- 
not be answered 
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Amazing development in hairspring vibrating! 


New Electronic Instruments used exclusively by Hairspring Vibrating Co. 
... developed after many years of research . . . introduce a new standard of 
achievement in hairspring vibrating . . . unmatched by any other supplier. 


Frequencies range from 4 per second 
for WATCHMAKERS to 100 per second 
for: Research Laboratories @ Jet Aircraft 
¢ Bureau of Standards © Guided Missiles 
e Atomic Energy Commission 


New! An ELECTRONIC EAR picks 
——__—scup -—the frequency of the bal- 


ance in exactly the same manner that it 
functions in the watch or instrument. 
Does not inject errors such as bouncing 
the wheel or interfering with hairspring 
movement. 


A CONSTANT MOTION, equal to that 
which is a pre-requisite for perfect time 
keeping, is maintained by a reciprocal 
air jet. 

UNINTERRUPTED OSCILLATIONS are 
measured against an Electronic frequency 
standard. 





HAIRSPRING VIBRATING: Fiat — $1.75 

Breguet — $2.50. STAFF SERVICE: Staff 

fitted—balance trued and poised—hair 
spring adjusted $1.75 
Staff (if ordered with new hair 
spring) returned in VIBRA PAC $1.25 








Workmanship Sutras! 


vA Every balance wheel is trued and poised to 
avoid position error. 


Y Every hairspring is returned in beat, prop- 
erly timed, leveled, centered and attached 
to the bridge. This is made possible through 
our patented method . . . VIBRA PAC. 


v Every hairspring is unconditionally guaran- 
teed. A new spring FREE, if spoiled for any 
reason. 


Y Prepaid insurance on your parts while en- 
route. 


Y Speedy, same-day service and minimum delay 
enroute . . . possible only with stamped 
envelopes. 


V Special VIBRA PAC Containers for mailing 
complete watch movements safely, conven- 
iently and inexpensively. 


vA Positively _no extra charges! 


Write Dept. 1A for FREE: 


e Envelopes ¢ VIBRA PAC Containers 


@ Complete Price List ¢ Practical Guide 
to Successful Watch Repairing. 


Same FAST, ACCURATE, DEPENDABLE service also available for jeweling 


HAIRSPRING VIBRATING CO. 
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* 406 - 32nd St., Union City, N. J 
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CLOCKWISE AND OTHERWISE—Continued 


Morton Scheman, circulation manager 
for the Jewelers’ Buyers Guide, writes that 
the 1955 Guide is just off the press 
($3.00 plus postage directly from the 
publisher, 1475 Broadway, New York 36, 
N. Y.). It is the most complete edition 
ever published; 854 pages, 1,000 new 
trademarks and trade-names and over 2,- 
600 changes. 

ci 2 

Edward Ingraham says, “The Bristol 
Clock Museum is interested in any facts 
on a grandfather clock on whose dial is 
engraved “James Hanna, Quebec.’ He has 
been unable to locate anything in the 
usual lists at hand, and the same goes for 
us. Chances are our lists parallel, but I’m 
appealing to our readers—possibly some 
are familiar with Quebec clockmakers. 
That card, please. 

a. 


Samuel W. Jennings writes of wood 
clock repairing, and sends down a sample 
of his work—a count wheel for a one- 
day, long case clock. We note that he calls 
himself an ‘amateur horologist,”” but to 
judge from this sample wheel, it certain- 
ly has the professional look, even to look- 
ing as if it had a bit of age. The following 
is Mr. Jennings’ letter: 

Dear Mr. Coleman: 

I was quite interested in your comments on 
the repair of wood movement clocks in the 
May issue of the American Horologist & 
Jeweler. Your method of putting in brass bush- 
ings so the wood arbor will not absorb the oil 
is a very good idea. I do not use brass bushings 
because I had experienced this difficulty. 

I am an engineer by profession and have a 
hobby of collecting old clocks, so of necessity 
have become an amateur horologist. All along I 
have been amazed that practically no informa- 
tion is available on the repair of wood move- 
ments. What I know about this has been gar- 
nered by the time honored, but slow, trial and 
error method. The surprising thing is that I have 
come up with much the same methods that you 
use. 

Now a word or two as ‘to how I do it. I 
have always used wood bushings because of the 
aforementioned difficulty with oil, and use 
maple for them. On repairing a wheel, if more 
than five or six teeth are missing, I find it as 
quick to make a new one as to repair the old 
and it makes a better job. Pinions are difficult 
to repair as there just isn’t stock enough to 
dovetail in a piece for a new tooth (I guess 
the horologist calls it a leaf when it is on a 
pinion). So I mostly make new pinions though 
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I have done a few repair jobs successfully. To 
start with I used an old watchmaker’s lathe 
as it was all I had, but it is what the name says, 
and is not very satisfactory for clock work. I 
now use a machinist’s bench lathe with a milling 
attachment plus some jigs of my own manu- 
facture and can now turn out a very satisfactory 
job (at least to me) of wood wheel cutting. 

The lathe is larger than would be needed for 
clock work, having a 10” swing and 24” be- 
tween centers, but I also use it for other work. 
As to the wood to use, I got the clue from 
Hiram Camp's “Sketch of the Clockmaking 
Business,” in which he said the wheels were 
made of cherry and the pinions of laurel. The 
laurel was a problem, as it doesn’t grow around 
here, but my good friend, Amos Avery of Am- 
herst, Massachusetts, managed to find some. 

As a further help in restoring the old wood 
movements, I have been recording the train 
count of every different type I get my hands 
on until I now have twenty-two on the chart, 
and this is by no means all there are. Several 
times this information has paid off very well. 

In a separate package I am sending you a 
sample of my work and would appreciate its 
being returned, though there is no hurry for 
that. Postage is enclosed for its return. 

SAMUEL W. JENNINGS 
500 Dillman Street 
Plainfield, Illinois 

When replying I shall ask him if he 
doesn’t want to share his train count list- 
ing with others interested in wooden 
movement clocks. 


* * * 


Long distance phone call from our 
managing editor, George Martin; we ap- 
preciate it a lot—just gives one the feel- 
ing of being a little closer to G. H. Q. He 
tells me that beginning with the Septem- 
ber issue A.H.&J. will carry portions of 
a re-print of T. D. Wright’s ‘Technical 
Horology,” a 16-page insert each issue. 
This means that in the next seven issues, 
our readers will have a complete copy of 
one of the best technical works ever writ- 
ten in our field. 

ee, 


Just a little late for last month, we re- 
ceived an autographed copy from Charles 
Terwilliger of his new “Horolovar 400- 
day Clock Repair Guide.” (A.H.&J. Book 
Department, $3.00 plus 5c postage.) This 
is a 7x10 inch, 100-page volume wholly 
different from any other modern volume 
we know, in that it deals with one and 
only one type of clock, i.e. the German 
torsion pendulum 400-day clock. I know 
something of the vast amount of time and 
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FITRITE W. P. Case Sealer 
A REALLY WATERPROOF SEALING 
COMPOUND FOR WATERTIGHT WATCHES 
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Here at last is a case sealer you can use to exclude dust and moisture com- 
pletely from every “waterproof” watch. 

Permanently plastic, FITRITE Waterproof Case Sealer will not liquify or flow. 
It prevents seizing and binding of back or bezel. Perfect for setting the crys- 
tal and for the difficult job of sealing the opening where the stem enters the 
case. FITRITE Sealer will not fog crystal—will prevent “rotting out” at all 
closure areas. 

FITRITE Waterproof Case Sealer can be applied directly from the nozzle of the 
handy tube, or it can be spread with 
a small screwdriver blade. No special 


equipment is needed. 


Only 


$1.00 


per tube 


Order from Your Jobber 


352 Fourth Ave. 





M. J. LAMPERT & SONS, INC. 


Exclusive Wholesale Distributors 





New York 10, N. Y. 











effort that has been packed into these 
hundred pages, and seriously doubt that 
had both been doubled, its coverage would 
not have been any more thorough.. 


Henry B. Fried assisted with the first 
section, and made the drawings for which 
he has become so well known through 
his books, ‘“The Watch Repairer’s Manual” 
and “Bench Practices-for Watch Repair- 
ers. 


Not the least of the trouble the present 
day clockmaker is having with. 400-day 
clocks is correctly spacing the fork the 
correct distance from the top clamp—a 
variation of 1/16 inch at this point often 
makes the difference between a. satis- 
factory job and one highly unsatisfactory. 
Pages 85, 86, 87, 88 and 89 illustrate some 
32 suspension fit-ups. 

These illustrations are exact in every 
size detail, thus using one as a guide, the 
repairman is able to cut the suspension 
spring to the correct length and also 
position the fork just where the manufac- 
turer designed it to work. Like information 
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has never before been available and I 
know that it will be welcomed by all who 
repair 400-day clocks. 


Thanks a million, Mr. Terwilliger, for 
the autograph—this takes that volume out 
of my library and places it in little Jan’s 
collection. 


J.&J. 
CLOCKWISE ————_———— 


Dear Mr. Coleman: 

A few years back I found a formula for 
cleaning clocks. I used it for some time, 
but now it has been lost. Recently a sales- 
man from E. & J. Swigart Company in 
Cincinnati, Ohio was here and told me you 


could probably help me out. 


As I remember, the formula contained 
stronger ammonia, distilled water, acetone, 
oelic acid and some kind of soap. I hope 
this will give enough of the contents of 
the formula for recognition. 

We did take the American Horologist 
& Jeweler, too, but I think our subscription 
has run out. Will you please check on it, 
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CLOCKWISE AND OTHERWISE—Continued 


and if it has, send us a renewal blank. 
R. BARRETT 
Box 85 
Edinburg, Indiana 
Dear Mr. Barrett: 
Possibly the most popular clock cleaning 
solution is a form of what is known as 
the “Daniel's solution’’ which is: 1 ounce 
oelic acid, 2 ounces acetone, 4 ounces 
stronger ammonia (289%) and 8 ounces of 
distilled water. Naturally distilled water 
is best, but we’ve found from long ex- 
perience that ordinary tap water vigorous- 
ly boiled and allowed to stand overnight 
is o.k. 

At the suggestion of George Milwee, 
Jr., we've varied the above slightly by sub- 
stituting for the 2 ounces of acetone, one 
ounce of diacetone alcohol, and one ounce 
of straight acetone. This new variation 
has less tendency to oxidize when the parts 
do not get to the rinse real quick, and we 
believe cuts down some on the odor. We 
are currently experimenting with substitut- 
ing 2 ounces of diacetone alcohol for the 
2 ounces of acetone, however, neither vari- 
ation has been under trial long enough for 
conclusive recommendations. 

The above solution should be kept in 
an enamel or pyrex vessel (non-metal) and 
works better when hot. Never let it come 
to a boil as that will evaporate the am- 
monia — just about as hot as you can 
comfortably keep your hands in is hot 
enough. 

J.EC 


Dear Mr. Coleman: 

I am sending you a photo of a clock 
which has been in our family for a great 
many years, in fact, it was handed down 
from grandfather who had it many years 
also. Can you give me any information 
regarding the maker, which I presume 
is A. E. Fowle whose name is on the 
front; the date is 1828. 

The clock is in excellent shape and a 
very good timekeeper; it is mounted on a 
marble base and it strikes just once each 
hour. Any information you are able to 
give me will be greatly appreciated. 

R. M. SCHAEFER 
216 Third Street, S. E. 
Cedar Rapids, lowa 
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P cn ea 
"Skeleton" Clock 
Dear Mr. Schaefer: 

You show an excellent example of the 
“Skeleton” clock which was very popular 
in England over a period of years. Donald 
de Carle in his ‘“Watchmakers and Clock- 
makers Encyclopedic Dictionary” uses a 
cut along these very same lines with his 
definition: ‘‘Skeleton Clock—a movement 
having the plates cut away or pierced so 
as to render the train, etc., visible.” 

Many were single train such as yours, 
with a lift on the center-post which raised 
the hammer and let it fall for just the one 
stroke at the hour, some had two trains 
and conventional hour striking arrange- 
ment, while a few were three train and 
chimed each quarter. 

We do not locate any record of A. E. 
Fowle, Westerham, however, Baillie does 
list a Humphrey Fowle, Westerham, as 
having made a watch about 1769. One 
might speculate that “A. E.” could have 
been his son, further, that this son only 
made a very few pieces and therefore, did 
not get listed. It would seem pretty certain 
that if Humphrey Fowle (son or no son) 
had made enough “‘fuss” to attract atten- 
tion at all, Mr. Baillie would have him 
listed. 

Westerham is in Kent, about 25 miles 
south of London; the 1828 could easily 
be the date of making. Allow us to check 
a bit further—perhaps we can add another 
maker to the list. 

J. E. C. 
Dear Mr. Coleman: 
Can you tell me where I can get some in- 
formation concerning the 60 minute timers 
that are found on electric and gas ranges? 
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I would like to know how they are con- 
structed and if they can easily be repaired. 
I would also like to know if they are made 
in rather small sizes and will run for 4 
hour periods or longer. I have another pur- 
pose for their use than on ranges. 

HAROLD M. CUMMINGS 
Wendover, Utah 


Dear Mr. Cummings: 

There are a number of timers on the mar- 
ket that might meet your broad, general 
description — many are specially made or 
adapted to the particular use of the appli- 
ance manufacturer’s specifications. 

Lux manufactures a variety of timers, 
and we believe they may have one that 
will answer your requirements. Write 
Fred Lux, The Lux Clock Manufacturing 
Company, 95 Johnson Street, Waterbury 
91, Connecticut, state just about what you 
have in mind and ask for catalog illustra- 
ting and describing the nearest thing they 
have to it. | ee 


Dear Mr. Coleman: 
I read and enjoy very much your Clock- 
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ILLINOIS 


wise and Otherwise column in the A. H. 
& J. | am writing to ask if you can possibly 
inform me of the address of the Dinson 
Clock Company. 

The clock I have for repair is a small, 
single spring alarm, two jewels, No. M200 
on the movement, and “made in U. S. A.” 
I have looked in the manufacturers’ direc- 
tory, but do not find this company listed. 
Any help will be appreciated. 

J. A. CLEEK 
626 Nineteenth Street, South 
Arlington 2, Virginia 


Dear Mr. Cleek: 
The clock in question is put out by the 
Dinson Clock Corporation, 90th Avenue, 
Jamaica 2, New York. We appreciate what 
you have to say about the column and 
trust you will make full use of it at any 
time we can assist with clock repairs. 
LEC 


Dear Mr. Coleman: 

I am at a loss to locate a source for a 
minute hand to a 400-day clock — the 
one that requires replacement is broken. 
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CLOCKWISE AND OTHERWISE—Continued 


The clock is a Shatz and is 11 inches 
tall (without dome). I've tried local ma- 
terial houses and Ralph Herman's Clock 
House, but without results. What is the 
reason or theory for condensation within 
a watch? Any information you can offer 
me will be greatly appreciated. 

SAMUEL SILVERMAN 
1207 Farragut Street, N. W. 
Washington 11, D. C. 


Dear Mr. Silverman: 

For any and all material, tools or informa- 
tion to and for the German torsion 400- 
day clock, write Charles Terwilliger, Box 
299, Bronxville 8, New York. 

Now for your last question: the best 
answer we know of is contained in a 
splendid paper by Richard W. Slaugh, 
head watchmaker of the Hamilton Watch 
Company, entitled “Condensation of Mois- 
ture on Watch Crystals”. It was published 
in A. H. & J. for June, 1951, page 40. 
Its length and photos (seven) make it 
impractical to include in a letter — pos- 
sib} you have this issue in your files, but 
if you don’t, we are sure the Circulation 
Department of A. H. & J., P. O. Box 
7127, Capitol Hill Station, Denver 6, 
Colorado, can supply you with a back copy. 

5 Se 


Dear Mr. Coleman: 
I have an 8-day pendulum clock with 
Westminster chimes made by KC Company 
of Germany. Can you tell me how close its 
vate of timekeeping should be? How 
should the rate vary from full wind until 
the last day? 

JAMES L. GROVE 
1325 Smithfield Street 
East Liverpool, Ohio 


Dear Mr. Grove: 

No doubt you have noticed that jeweler’s 
regulators and most every other clock that 
makes any pretense towards accurate time- 
keeping, has: 1. a relatively long pendu- 
lum, 2. no strike train. The first ts for the 
reason the longer the pendulum the slower 
it strikes and fewer pendulum errors ac- 
cumulate per hour; the second, the lift 
and unlocking for strike (and chime) 
places an additional load upon the mechan- 
ism. A better way to put it might be it 
varies the load. 
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It’s pretty certain that you have a short 
pendulum and we know that the chime 
must be tripped every fifteen minutes. I 
do not know of any particular figure set 
up that I might quote — one has to be 
governed pretty largely by the above- 
mentioned factors plus the general con- 
struction of the clock. For my own pur- 
poses I aim at from two to four minutes 
tolerance per week — a poorly made piece 
with short pendulum and extra loaded 
every quarter hour is doing pretty well to 
come out within three or four minutes 
at the end of a full week’s run. One of 
better construction and a long mainspring 
can be counted on to do much better, and 
some of these clocks have springs of suf- 
ficient length to drive them nine to eleven 
days, thus when wound every seventh day 
they never get down to the real weak end. 

Some are wont to express astonishment 
at the four minute error. In _ the 
week’s run there are ten thousand and 
eighty minutes, thus the fraction 4 over 
10,080 or one part in each 2,520. At least 
to say it’s accurate to better than one part 
on 2,500 doesn’t sound so bad. 

b. Be. 

Dear Mr. Coleman: 
I would like to find the address of the 
Rego Import Company of New York. 
Thanking you in advance for any informa- 
tion you can offer. I enjoy your column 
Clockwise and Otherwise immensely. 

ANTHONY L. JAKSTYS 
1462 Junction Avenue 
Detroit 9, Michigan 
Dear Mr. Jakstys: 
We do not locate a Rego Import Com- 
pany in any of the trade directories (we 
presume you have this name from a clock) 
or in the New York City ’phone directory 
either under the “R’s” or classified im- 
porters. 

Possibly one of our readers has either 
bought merchandise or had other con- 
tact and can supply the proper address ;. if 
so, that card would be appreciated. 

ee eS 
Dear Mr. Coleman: 
I ordered some material from Henry Paul- 
son & Company, but they could not supply 
it and suggested that I contact you. I need 
a complete pendulum for a Seth Thomas 
30-day clock — the original pendulum was 
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lost in transit, and I have nothing to go 
by. In addition to this someone has added 
a French clock suspension spring and 
bracket; I want two new mainsprings, a 
complete pendulum and suspension spring 
and bracket, and I'll be glad to have all 
or any part of these or at least the informa- 
tion to make one from the weight pendu- 
lum, the length of rod, the thickness of 
the suspension spring and its length, and 
of course the mains prings. 

I have bushed the movement and find 
it has poor motion which I feel main- 
springs will help. The movement is mount- 
ed to a 24 inch dial and enclosed in a dish- 
pan, round-shaped case, pendulum cannot 
be more than 12 inches which is the full 
diameter of the case, and the case is 3 
inches deep. 

I am sending you a sketch which I hope 
is clear. Any information or material you 
can furnish will be helpful and appre- 
ciated. 

WILLIAM E. MOUNT 
P. O. Box 791 
Charlottesville, Virginia 
Dear Mr. Mount: 
We think that Seth Thomas has not manu- 
factured a 30-day, spring wound move- 
ment since before World War II. Practi- 
cally all parts and material prior to that 
date are obsolete and not to be had. 

You do not indicate the model number, 
but in all likelihood it is one of the No. 86 
series; these were double spring move- 
ments designed for a 30-day run, and came 
in a variety of gearings, i.e. pendulum 
lengths. 

Numbers 86T anil 86U both had half 
seconds pendulums (120 beats) 9.8 inches 
long (this is active length — point of 
suspension to center of gravity), the over- 
all length being a little more. On the No. 
86T the distance from hand center to 
lowest point of the pendulum was nine 
inches, while on the No. 86U from the 
hand center to the lowest point was about 
eight inches. The pendulum rod was wood 
and the pendulum ball weighed one 
pound. 

Unless your springs are set to a consid- 
erable degree, discarding them and install- 
ing mew ones may not increase the motion 
— look first to the escapement. These were 
Graham dead beat; we often find them 
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CLOCKWISE AND OTHERWISE—Continued 


with grooves worn in impulse faces, and 
the locking corners rounded off. 

With the escapement in order and prop- 
erly adjusted, these clocks do not take on 
a long arc of swing, roughly an inch on 
either side of dead center is plenty. Note 
that the pallet-crutch wire is approximate- 
ly five or more inches long and therefore, 
engages the pendulum rod slot at about 
the halfway point or lower; a moment's 
study of this arrangement will show you 
that you get sufficient angular motion of 
the pallet with a relatively short arc or 
swing of the pendulum. 

You can count the train, from center 
to escape wheel, multiply by the number 
of teeth in the escape wheel times two 
and readily obtain the number of beats 
per hour (one rev. center post), divide by 
60 for the number of beats per minute, 
and we're pretty sure the result will come 
out 120. If C. & O. can be of further help 
with this problem, just drop a line. 

J. & C. 


Dear Mr. Coleman: 
I have a clock manufactured by the Krober 
Clock Company, and would appreciate 
any information you can give me. 

W. G. HINDER 
113 Glen Long Avenue 
Toronto 10, Canada 


Dear Mr. Hinder: 

There is still something of a question as 
to whether or not Mr. Florence Krober 
ever actually made clocks. If he did, the 
facts are clear that he was much more of a 
merchant than a clockmaker, since it is 
very evident that by far the greater por- 
tion of clocks bearing his mark were 
made on contract for him. 

We know that some clocks bearing the 
F. Krober Clock Company brand were 
manufactured by Seth Thomas, utlizing 
the old No. 89 movement and we've seen 
« number of his clocks with his pendulum 
clamping attachment, which movements 
were made by Ansonia. 

At present we have on loan from Wes- 
ley Hallett (for study and photos) a horse 
race timer of rather cheap construction 
and definitely on the large side, being as 
large as the old model Big Ben alarm 
clock. One would imagine that the well- 
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dressed devotee of the horses wearing one 
of these on a strap (probably hung from 
his neck) would look a bit clumsy. 

Mr. Hallett, Box 192, Flushing, New 
York, a prominent member of the National 
Association of Watch & Clock Collectors, 
probably has more information on Krober 
than any other collector. He has furnished 
our files with the listings in the New 
York City directories from 1865-66 (first 
listing) to 1904-05 when F. Krober & 
Company of 45 Maiden Lane was dis- 
solved. 

From Krober clocks that have passed 
over our bench we have obtained seven 
patent dates and secured copies as fol- 
lows: 

October 6, 1874, No. 155,656, an 
improvement in strike train. 

July 31, 1877, No. 103, 663, calendar 
clock dials. 

June 1, 1880, No. 228,202, animated 
alarm clock. 

October 3, 1893, No. 506,050, meth- 
od of coating clock cases. 

September 25, 1894, No. 526,399, 
put-in-beat adjuster. 

August 18, 1896, No. 28,799, trade- 
mark “Eclipse”. 

February 9, 1897, No. 576,587, pen- 
dulum clamp. 

E. N. Welch, clockmaker of Forrest- 
ville, Connecticut, supplied Krober with 
clocks and we believe possibly all his 
calendar clocks. Shortly before the turn 
of the century, one of the most popular 
selling calendar clocks in the U. S. was 
one called “Fashion” with that word in 
large gold-leaf letters across the central 
portion of the glass. Its popularity caused 
other makers to offer clocks of similar con- 
struction with large gold lettering on the 
glass, and the “Eclipse” was one of them. 

If you have a convenient photo of your 
clock we might be able to identify the 
actual maker. 

j. B.&. 


Dear Mr. Coleman: 

With many others I do enjoy your 
column. My problem is that I want to 
handle my own repairs; I attended a horo- 
logical school that taught watch repair- 
ing only. My knowledge of electric work 
is nil, and since opening this shop, cus- 
tomers bring in electric clocks which I 
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turn away. | want to set up my own 
repair bench—can you supply me with 
information towards this, such as data on 
proper test equipment and its use? This 
is vital to my success, and I shall be truly 
grateful if you can help me. 

RALPH M. SAFFER 
27 Helena Street 
Rochester 5, New York 


Dear Mr. Saffer: 

Yours is the type question that cannot 
be fully covered in a letter, or several 
letters for that matter. Actually there isn’t, 
at the moment, too much available on 
electric clocks. Byron G. Sweazey, North 
American Watch Tool Company, 2320 
Milwaukee Avenue, Chicago 47, Illinois, 
has in preparation a course or volume 
covering electric clock repairs. I hope this 
isn’t premature—he promised me an an- 
nouncement, etc., but did not say it was 
“off-the-record,”” so I guess it will be all 
right. 

You will find that much of your elec- 
tric clock work will fall under two classi- 
fications: 1. the train work of the strikers 
and chime clocks (Seth Thomas, Sessions 
etc.) will be identical with spring driven 
trains. 2. that much of the motor work 
will be the replacing of burned-out or 
worn out motors with new units such as 
G.E., Telechron, etc. 

Write the Herschede Clock Company, 
McMillan and Essex Place, Cincinnati, 
Ohio, Service Department, for a copy of 
their service manual for the Revere elec- 
tric clock; General Electric Clock Com- 
pany, 1285 Boston Avenue, Bridgeport 2, 
Connecticut, for their clock parts catalog 
form 47-10, and Seth Thomas Division, 
General Time Instruments Corporation, 
135 South Main Street, Thomaston, Con- 
necticut, for their electric clock material 
catalog and service manual. 

This is merely a starter—you will have 
o ‘feel’ your way along, so to speak; 
as you run across other electric clocks, 
write and obtain the manufacturer's litera- 
ture on it, and any time you feel that 
C. & O. can help with specific problems, 
don't hesitate to drop us a line. 

J. E. Cc. 
Dear Mr. Coleman: 

I hope you can help me as I am at a 

loss in what to do. I have a white metal 
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CLOCKWISE AND OTHEKWISE—Continued 


(bronzed) clock of the stagecoach type, 
four wheels and all. 1 dropped it and na- 
turally it broke; the movement is good, 
but the case has been broken at the two 
back wheels and all the spokes of one of 
the wheels have been broken out. The 
wheel assembly is broken from the clock 
case. 

Overall it is 13 inches long and 9 inches 
high, and I do not need a new case as 1 
am sure the customer will settle for a 
reasonable fascsimile. If this is not ob- 
tainable, can anyone near me repair such 
cases? I thought I once read in your 
column of someone doing this work. 

I will foot the bill gladly to give m) 
customer a square deal on this matter, 
which is my fault no matter how acciden- 
tal. I enjoy your column each time and 
look forward to the help I am able to 
derive from the questions directed at you. 

JAMES R. BREEDEN 
2802 Seventy-Eighth Avenue 
District Heights, Maryland 


Dear Mr. Breeden: 

All the coach or carriage case clocks 
we've seen have been definitely of the 
cheaper variety, the metal cases were of a 
soft metal composition and cast. This does 
not solder too well, and we fcel that you 
could buy a new case even cheaper than 
having yours repaired. 

Many were put out by the United Clock 
Corporation, 379 DeKalb Avenue, Brook- 
lyn 5, New York. If your clock has the 
United name on it, write them, but if 
some other name, drop us a card and we 
can probably supply the name and ad- 
dress of the manufacturer. 

2 <. 


Dear Mr. Coleman: 

Your column Clockwise and Otherwise 
in the American Horologist & Jeweler has 
been very helpful and interesting to me 
for several years. While answering ques- 
tions for others you have answered man) 
for me. 

Can you tell me where I can obtain an 
odd shape and size clock dome—either 
glass or plastic? One of my customers has 
an old ornamental open clock that needs 
an elliptical-shaped dome whose base is 
171/, inches long and 71/, inches wide. If 
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no one stocks these, do you know any 

place we could have such a special order 

made? 
R. N. McGEHEE 

Box 335 

Florence, Arizona 

Dear Mr. McGehee: 

Write the Crystal Glass Tube and Cyl- 
inder Company, 7314 South Chicago 
Avenue, Chicago 19, Illinois, or A-Bit 
Products, 1633 West Morse Avenue, 
Chicago 26, Illinois. 

We believe that Kusan Plastics, Inc., of 
2716 Franklin Road, Nashville, Tennes- 
see, would make up a special dome for 
you. 

j. Cc. 

Dear Mr. Coleman: 
At the suggestion of L. L. Reed of Cazen- 
ovia, New York, I am addressing you in 
regard to an old English watch. The fol- 
lowing is what information I have and 
hope it will help to prove its age, maker 
and possible value: 

Case Open face, double case with move- 
ment hinged and swinging 
through the crystal side. On the 
inside of both the outer and in- 
ner case are the following: (1) 
the figure 18 (2) a crown (3) 
a small figure (4) a small figure 
(5) the letters LC. 

Movement Key wind and set, chain drive 
and has the following markings: 
“Frodsham Gracechurch Str’ 
“London 6911" The regulator 
is marked “Slow” and ‘'Fast’’. 

Face White with black Roman numerals 
and above the center the words 
“Frodsham Gracechurch Street 
London”. The second dial has 
Arabic numerals. 

I purchased this watch at an auction of 
the estate of the late Mary Fields (widow 
of Hickson Fields) of Cazenovia in the 
spring of 1953. It was in a small box on 
which was printed “Tiffany & Company, 
Fifth Avenue & 37th Street, New York 
Paris London Repairing Department’ and 
written on the outside of the box in what 
is apparently an older person’s handwrit- 
ing “Watch of the Late Maunsell Brand- 
urst Field” and on one side of the box in 
the same handwriting “Historical Soctety’’. 

I have made some inquiry in Cazenovia 


The American Horologist and Jeweler 


















and through history and genealogical books 
learned that Maunsell Brandurst Field was 
a lawyer from New York, but never prac- 
ticed much. He was a representative to the 
International Exposition in 1850 and later 
was assistant secretary of the Treasury 
under President Abraham Lincoln. I have 
since seen a Currier & Ives print of the 
deathbed of Abraham Lincoln where sev- 
eral persons were assembled and one of 
those present was identified to me as the 
above Maunsell Brandurst Field. 

The above seems a bit involved, but 
perhaps this information will be useful. 
I am very anxious to learn anything I can 
about this watch and its history and any 
information you can furnish will be great- 
ly appreciated. 

I neglected to mention that inside the 
outer case are so many watchmakers repair 
marks that it is impossible to count them, 
but upon examination by an expert they 
might be identified. 

FLoyp WILSON HoaG 
241 East Seneca Street 
Manlius, New York 


Dear Mr. Hoag: 

Age and maker, we'll do our best. Possible 
value, never. Possibly you are not familiar 
with our column, and our mutual friend 
Reed overlooked that in the “masthead” 
we state: “It is impossible through cor- 
respondence to give valuations of time- 
pieces”. 

To fairly and accurately appraise an 
antique timepiece requires a close, first- 
hand examination by one well trained in 
that special line. Appraisals may be had 
from Clock Manor, 1901 East Colfax Av- 
enue, Denver 6, Colorado and Clark L. 
Bennett & Associates, Citizens Building, 
Lima, Ohio. 

John Frodsham, grandson of William 
Frodsham I, was born 1785, died 1849. 
He was in business on Gracechurch Street, 
London. Free of the Clock Makers Com- 
pany in 1822, livery clockmakers com- 
pany 1830. If you would send fairly ac- 
curate sketches of the hallmarks, we could 
probably establish the date. Generally hall- 
marks contain five units and you list five 
— they are: assay mark, origin mark, 
maker's mark, duty mark and date letter. 
I presume that you have an 18K gold case 
and that the “LC” is the maker’s mark; 
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money on material? INVEST that 

money in Marshall Add-A-Unit Sys- 

tems. You get a Lifetime Warranty 

with these systems, guaranteeing in 

writing that they will never become 
\ obsolete. 


dard Cabinet-- 
OPE SYSTEM 


TIES FOR ONLY $26.80 


Stoffs and 72 Stems, each in individual .en- 
PACKAGE. Separately numbered indexes for 
pr future expansion. Complete interchange- 
| supplied FREE. In 2 drawer Standard Size 
1KN4236E. 
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MARSHALL DISTRIBUTORS 





CAROLINA JEWELERS SUPPLY CO. 
Room 815, a Building 
Charlo tte, N. C. 


COLORADO JEWELERS SUPPLY CO. 
Jewelry Center Bldg., 603 12th Street 
Denver, lorado 


JAMES R. DAVIDSON 
524 “B” Street, Room 207 heum Bldg. 
San Diego 1, Calif. 


DIXIE WATCHMAKERS SUPPLY HOUSE 
217 Godchaux Building, 527 Canal Street 
New Orleans 12, La. 


FLORIDA JEWELERS SUPPLY 
619-620 Proteases Blidg., 2 W. Adams Street 
cksonville 2, Fla. 


GREEN'S JEWELERS SUPPLY 
205 Burk Burnett Bldg., 4th & Main Street 
Fort Worth 2. Texas 


H 
233 Badgerow Building, 622 4th Street 
Sioux City 1, Iowa 


HIRSCH JEWELERS SUPPLY 
127 N. E. First Ave. 
Miami 32, Florida 


1OWA JEWELERS SUPPLY CO. 
317-320 Empire Building, 6th & Walnut Street 
Des Moines 9, Iowa 


QUICK'S JEWELERS SUPPLY 
1271 Times Square 
Detroit 26, Michigan 


WADE. SNELL 
Rooms 1, 2, 3, 1929 —o Street 
Fresno 21, Calif 


STRUTZ WATCHMAKERS & JEWELERS 
SUPPLIES 
2200 “K” Street 
P= fs 16, Calif. 


TELA-TIME Wate SUPPLY HEADQUARTERS 
West 46th Street 
New York 36, New York 


WISCONSIN JEWELERS SUPPLY co. ae. 
161 W. Wisconsin Ave... 3160 Plankinton 
waukee 3, Wisconsin 


ZOOK JEWELERS SUPPLY co. 
1204 First National Bank Bldg. 
Peoria 2. Illinois 





ONLY MARSHALL AND ITS 
DISTRIBUTORS SUPPLY MATERIAL 
IN THE GUARANTEED PERMATEX 

PACKAGE 
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The NEWALL) Assortment No. 
108 of “S DOME STYLE” 
Waterproof owns and snap 
posts. This is the style every- 
one wants. Agsortment contains 
10 stainless| and 10 Newall 


quality yellow waterproof Crowns 
plus 4 snap pdsts (3 styles) put 
up in our attractive 24 bottle 
leatherette snap button cabinet. 
This small but well planned 
assortment wijl service 90 per 
cent of your raplacements today. 





| 


= 


%& STAINLESS AND 
YELLOW CROWNS 


ye 3 STYLES OF 
SNAP-IN POSTS 


5S “ 
Order from your Jobber TODAY << 


WATERPROOF CROWNS 
AND SNAP-POST 





SWISS DOME 
STYLE CROWNS 


| 
| 








No. 108 
$7.65 
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CLOCKWISE AND OTHERWISE—Continued 


the crown was the origin mark for Shef- 
field, but the London mark was a leop- 
ard’s head wearing a crown and is often 
mistaken for just a crown. If this presump- 
tion be correct, then only the date letter 
and duty mark remain to be identified. 

Another grandson of William Frod- 
sham I was William James Frodsham, 
1778-1850, who was in Change Alley, 
London. His son, Charles Frodsham, 
1810-1871, is possibly the most famous 
of the Frodsham family; on the death of 
John Roger Arnold, he (Charles) took 
over the chronometer business of Arnold 
and Dent in 1843, and became famous 
as a maker of chronometers and fine 
watches—he was also a very able writer. 
Besides Charles, William James trained 
three other sons at the bench—Henry, 
George and John. 

It is our thought that any effort on the 
repair marks mentioned in your last para- 
graph would be wasted. These were 
placed there by the repairer mainly that he 
might tell what and when the repair was 
for his own individual use in case the 
piece was brought back later. These repair 


44 


marks generally were merely scratched on 
with a. sharp point—they followed the 
whim of the user, and were not registered 
or preserved, therefore, it is practically 
impossible to use them for research pur- 
poses. 
J.E.C. 











. that watch 


"I've got a complaint . . 


you sold me fifty years ago just stopped 
running!" 
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U.H.A.A. 21st Annual Convention 


New Orleans 





“Coming of Age” was the keynote of the 
21st annual convention of the 
United Horological Association of Amer- 
ica, assembled September 4, 5, 6, 1954, at 
the Jung Hotel, New Orleans, La. 
Officers and delegates of the 21st 
“Majority Birthday” convention in quick 
order established the following major pro- 
grams for the ensuing year: 


1. Intensified Association participation in 
Watch Inspection week. 


2. A close-working mutual benefit arrange- 
ment with the Watch Material Distributors 
Association. 


3. Revival of a Workmanship Contest as a 
future convention feature. 


4. Establishment of a Central Employment 
Bureau for watchmakers and jewelers. 


5. Annual presentation of three world-wide, 
all-industry Distinguished Achievement 
Awards to outstanding figures in the 
horological field. 

6. Award for state membership increase. 

7. Expanded technical services. 


Re-elected to office were President Nor- 
man D. Luth of Huntington Park, Calif., 
Vice President Fred C. Kline of Shreve- 
port, La., and Executive Secretary Orville 
R. Hagans of Denver, Colo. Elected to the 
executive board were Max Phillips of Twin 
Falls, Idaho, and William Yost of Mil- 
ford, Neb. Joining Regional Directors J. 
E. Coleman of Nashville, Tenn., Jehn 
DeVogel of Albany, N. Y., and James A. 
Long of Winston-Salem, N. C., were re- 
tiring board members G. Y. Swartzendru- 
ber of Cedar Rapids, Iowa, and Leslie E. 
Dewey of Minneapolis, Minn. 


Convention delegates were pleased to 
learn that their national association was in 
excellent financial condition, and _ that 
membership had increased 17 per cent 
over the previous year. 


Omaha, Neb., was selected as the site 
of the 1955 convention, to be held in 
April. 
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Sept. 4, 5, 6, 1954 











Speakers and Subjects 


President Norman D. Luth, in the 
opening address, deplored the present day 
“get the buck” attitude among some watch 
repairmen and asked that every watch- 
maker earn his money in the. proud and 
honorable tradition of his predecessors. 
Reminding the delegates that U.H.A.A. 
was pledged to cooperate fully with local 
guilds, national associations and retail 
jewelers, he observed that the salvation of 
the watchmaker was to aim high. “A good- 
ly share of jewelry store income comes 
from the watch repair department,” Luth 
said, “but bear in mind the jewelry store 
is not run for the benefit of the repair- 
man, or vice versa; the operation is for 
mutual benefit. Someday you will own 
your store, so don’t ever forget that watch- 
makers and jewelers should be a friendly 
team.” 

In very strong talk, Luth lashed out at 
discount house, PX and department store 
sales of watches. He wondered if some 
retail jewelers were not responsible for 
driving away watch repair customers 
through unsatisfactory service because of 
their demand that repairmen turn out 10 
or 15 watches per day. “Treat your cus- 
tomers right,” he said. ‘‘Educate them why 
you require fair prices for good work, and 
you'll stay in business.” 

Luth lauded the states as fortunate 
which had licensing laws to protect the 
public against the repair butcher. He also 
remarked that the discount or cut-rate 
house could be eliminated if manufactur- 
ers’ products would not be diverted from 
legitimate trade channels. 

‘ =:2 

Executive Secretary Orville R. Hagans, 
in the course of his report, pointed out 
that the Association’s “21st birthday” 
meant only that the members were now 
fully qualified to go to work. ‘You've 
had the growing-up experience,” he said, 
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U.H.A.A. CONVENTION SPEAKERS: Reading from left to right, top row—Norman D. Luth, 

Huntington Park, Calif.; Orville R. Hagans, Denver, Colo.; James A. Long, Winston-Salem N. C.; 

Max Phillips, Twin Falls, Idaho. Second row—Harold Donkersgoed, Minneapolis, Minn.; William 

Yost, Milford, Nebr.; Leslie E. Dewey, Minneapolis, Minn.; J. M. Hansen, Omaha, Nebr. Third 

row—Granville Webb, Elgin, Ill.; Eugene Sobel, Washington, D. C.; Lionel H. Braun, Houston, 

Texas; George Adams, Alexandria, La. Bottom row—F. A. Givens, Shreveport, La.; Hoyt 
Snyder, Humeston, lowa; Charlie Purdom, Oklahoma City, Okla. 
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‘all you need for the future is effort. 
Let’s plan ahead, and start some real pro- 
ductive work.”’ Sharing with the delegates 
the pleasurable news of a 17 per cent in- 
crease in Association membership, he wel- 
comed the convention’s resolution of com- 
mendation for Mrs. Helen Stills, assistant 
executive secretary, for her promotional 
efforts in gaining the increased member- 
ship. The secretary reported that the 
U.H.A.A.  scratch-mark campaign was 
overwhelmingly successful, not only in re- 
sponse from members but also in its re- 
quested value to law enforcement agencies, 
and that more aids were distributed and 
more inquiries answered by national head- 
quarters than in any other previous year. 


U.H.A.A. members were to receive a 10 
per cent discount on all books purchased 
from the Roberts Publishing Co., and 
could get that firm’s new book catalog on 
request. The members were also told that 
Watch Inspection Week was originally 
their project, and that they would find it 
profitable to join in the Association's re- 
newed efforts in the promotion. 


Secretary Hagans complimented the U. 
H.A.A.’s development of the Distinguish- 
ed Achievement Awards, as a program 
long needed in the industry. The Awards 
call for all-industry participation to honor 
annually three outstanding leaders in 
horology, with a judging board composed 
of representatives from manufacturers and 
various associations. ‘‘U.H.A.A. will sim- 
ply furnish and make the presentations; 
we will have no control or influence in 
the selections — which will be universal 
in scope,” he said. 


The secretary hailed the organization’s 
close working arrangement with the Watch 
Material Distributors as a particularly pro- 
gressive move, which would bring many 
results of mutual benefit. Even though 
U.H.A.A. was embarking on a sizable 
number of major projects, he urged mem- 
bers to call on the National Association 
for whatever was needed. He closed on 
the note of a real necessity for watch- 
makers and jewelers to educate the public 
on the value of quality work and merchan- 
dise with patience and tact, and called for 
a steady “forward movement.” 


* * * 
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Top reports, excellently received, were 
delivered by Delegates Hoyt Snyder of 
Humeston, Iowa; James A. Long of Win- 
ston-Salem, N. C.; Leslie E. Dewey of 
Minneapolis, Minn.; William Yost of Mil- 
ford, Nebr.; J. M. Hansen of Omaha, 
Nebr. ; Max Phillips of Twin Falls, Idaho; 
and A. F. Givens of Shreveport, La. In 
effect, the reports listed various activities 
responsible for guild progress, such as 
members extending open and willing 
hands to non-members in their commu- 
nities, public approval of licensing laws, 
the advantage of ever-increasing interest 
at meetings, both technical and social, ex- 
panding publicity, and working hand-in- 
hand with jewelers’ associations. 

* * * 


Granville Webb, service representative 
of the Elgin National Watch Co., in his 
address told his audience that successful 
watchmaking these days depended on more 
than just skill at the watch bench — that 
in competing for the consumer dollar the 
watchmaker should become an active mem- 
ber in his community life. 

“The average watchmaker is a quiet, 
unassuming person — the hallmark of a 
good craftsman,’ Webb remarked. “But 
the time has come for him to turn into a 
salesman. For success in his business now 
he must be progressive, look and act suc- 
cessful, build up a reputation of courteous 
service and good work, keep his name be- 
fore the public through advertising and 
group talks on the construction and’ care 
of watches, join service clubs and partici- 
pate in the religious and civic life of his 
community.” 

a 


Eugene Sobel, president of the Watch 
Material Distributors Association, revealed 
that for the third year his organization was 
trying to save the jeweler from the threat 
of discount houses, with the watchmaker 
as a chief weapon in the campaign. 

“W.M.D.A. wants to give horology the 
place it deserves in the jewelry field,” he 
said. ‘But the watchmaker must give 
sounder service. He lacks initiative in mer- 
chandising. There is no time study on 
charges relating to work in the watch re- 
pair field. There is no merchandising of 
watch repair courses. Changes are needed 
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in national selling and merchandising. 
Watchmakers have no representation at 
important federal hearings. There is a 
lack of cooperation and coordination on 
the part of watchmaker groups.” 

Sobel said he did not intend to insult 
the watchmakers, but that team work was 
needed and he was only asking for a 
trading of constructive criticisms. He re- 
marked that watchmakers were looking for 
lost parts on the floor while a serious con- 
dition was developing in the industry, and 
called for united effort in fighting a com- 
mon danger. Congratulating U.H.A.A. on 
its move to collaborate with his organiza- 
tion, he asked the members of the Associa- 
tion to assert themselves, and to tell W.M. 
D.A. what they think of it. “Help us set 
up standards,” he said. ‘Tell us what kind 
of service we can furnish you for ideal 
benefit. Tell us what you expect of us.” 

In answering questions from the floor, 
Sobel requested that repairmen show more 
regard for their time and the time of ma- 
terial men by learning to order properly. 





He also reminded his listeners that W.M. 
D.A. had done the most for standardiza- 
tion, and that watchmakers in the U. S. 
would soon be supplied with a new W.M. 
D.A. standardized national catalog. 

In the first such move in the industry, 
an Association committee was formed to 
work with a W.M.D.A. committee, to be 
appointed. Named to the U.H.A.A. 
“unity” committee were Orville R. Hagans 
of Denver, and Leslie E. Dewey and Har- 
old Donkersgoed (Minn. State Dept. of 
Education), both of Minneapolis. 

* * * 


Leonard Willoughby, president of the 
California Horological Association, sub- 
mitted a report, read by Norman D. Luth, 
citing a state membership increase of 15 
per cent, and a detailed, enthusiastic ex- 
planation of the California Association's 
bonded proficiency project for watch- 
makers. 

e's 4 

Charles Purdom, special representative 

of American Time Products, briefly re- 





U.H.A.A. officers: (|. to r., front) Vice President Fred C. Kline, Shreveport, La.; President 
Norman D. Luth, Huntington Park, Calif.; Executive Secretary Orville R. Hagans, Denver, Colo. 
(Il. to r., rear) Board Member Max Phillips, Twin Falls, Idaho; Regional Director James A. 
Long, Winston-Salem, N. C.; Board Member F. A. Givens, Shreveport, La.; Board Member 


William Yost, Milford, Nebr.; Regional Director Leslie E. Dewey, Minneapolis, Minn. 


Not 


present: Board Member George T. Hogg, Des Moines, lowa; Regional Director G. Y. Swartzen- 
druber, Cedar Rapids, lowa; Regional Director J. E. Coleman, Nashville, Tenn. 
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U.H.A.A. Inaugurates Distinguished 


—— Achievement Awards 








(Left, Below) U.H.A.A. Distinguished Achievement Award, with name and date inscribed, 


honors Wm. H. Samelius. Presentation made 


by Executive Secretary Orville R. Hagans at 


U.H.A.A. Convention in New Orleans, Sept. 5, and accepted in Mr. Samelius’ behalf by Gran- 

ville Webb (right), service representative of Elgin National Watch Co. (Right, Below) Charles 

Purdom (left) receives U.H.A.A. Distinguished Achievement Award. Beautiful embossed copper 

plaque on polished wood, with U.H.A.A. emblem in color, is a permanent award to be pre- 
sented annually to the three outstanding figures in international horology. 





Surprise inaugural presentation of Distin- 
guished Achievement Award is made to 
Orville R. Hagans by U.H.A.A. President 
Norman D. Luth, in recognition of leadership 
in "fighting spirit, determination and dreams." 








viewed a lifetime spent in horology, and 
promised a busy remaining life dedicated 
to the industry. 

* * 

Lionel H. Braun, merchandising coordi- 
nator for Foote, Cone & Belding Adver- 
tising, was an able pinch-hitter for the 
Watchmakers of Switzerland Technical 
Advisor Jean-Pierre Savary, who was pre- 
vented from reaching the convention by 
a storm. Braun remarked that retail jew- 
elers should not regard the repair de- 
partment simply as a convenience, but as 
a profit potential which if properly devel- 
oped would provide them with a much 
more comfortable living. 
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Referring to surveys, Braun observed 
that follow-up business is neglected and 
the public was not fully aware of all the 
watchmaker’s services. He said: ‘The jew- 
eler can bring in more business by selling 
the new watch owner on bringing his 
watch in for periodical check-ups. Store 
ads should include repair service. Tools, 
equipment and attachments in window dis- 
plays will sell service — this is something 
that non-jewelry outlets do not have. Keep 
everything as clean as possible. Keep a 
few self-winding watches on hand for 
loaners and sell up their advantages. Sell 
attachments. Sell — and you'll find that 
watch repair is really profitable.” 
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H.v.H. POISING TOOL 


CONSTRUCTION 
INSURES AGAINST 
BREAKING OR CRACKING. 





INDIVIDUALLY PACKAGED IN A ® 
HANDSOME VELVETEEN-LINED 
LEATHERETTE GASE TO PROTECT 
THE INSTRUMENT FROM DUST 
AND ROUGH HANDLING. 


If Your Jobber Cannot Supply You, 
Order from 


H. v.H. Tool & Instrument Co. 


15@ LAFAYETTE STREET NEW YORK 13, N. Y. 











MATERIAL 
HEADQUARTERS 


Mail orders promptly and 
expertly filled 


Orders for hard-to-get watch parts 
are easily filled because we have ma- 
terial for every make movement. Send 
for a complete list of materials, tools, 
findings, watches and attachments. 


HENRY SOBEL & CO., INC. 


145 Canal St. New York, N. Y. 












Max Phiilips of Twin Falls, Idaho, sug- 
gested a unique program: That when a 
customer left a community, the servicing 
watchmaker notify U.H.A.A. national 
headquarters, which in turn would notify 
members in the customer’s new communi- 
ty, with introduction of repairmen in 
customer's new locality. Suggestion adopt- 
ed. 


* * * 


The technical panel, as usual, proved 
one of the principal attractions of the con- 
vention, with a million dollars’ worth of 
valuable information. Members of the pan- 
el were Harold Donkersgoed, Jack Ivers, 
Lionel Braun, Granville Webb, Leslie E. 
Dewey and Eugene Sobel. Sincerely missed 
was the presence of J. E. Coleman, who 
was detained at Nashville because of ill- 
ness in his family. 

* * * 

Louisiana's ex-Lt. Governor William 
Dodds was the principal speaker at the 
convention banquet. In addition to exem- 
plifying the true spirit of Southern hospi- 
tality, he impressed his audience with a 
sound history of horology as he spoke 
admiringly on that subject. 


The highlight of the final social func- 
tions of the 1954 U.H.A.A. National Con- 
vention was the inauguration of the As- 
sociation’s Distinguished Achievement 
Awards, honoring William H. Samelius, 
Charles Purdom and Orville R. Hagans. 








LTD 








Cob oe 
“Don't worry, Madam, if you buy this 








clock for them they'll never forget you!” 





50 The American Horologist and Jeweler 














sug- 
ma 
cing 
onal 
tify 


uni- 


opt- 


ved 
of 
an - 
ers, 


sed 
vho 
ill- 


iam 


the 


spi- 
la 


Oke 


nc 
on- 
As- 


ent 


= 


i i ef 





ley 








Cast Iron Clock Weights 





By R. S. BEHRLE 


Some years back I ofttimes heard the 
expression, ‘‘Where can I obtain cast iron 
weights for an old clock?” And it goes 
without saying, I too, was one of those 
who went hunting for such weights, with- 
out avail. 

I decided to do something about the 
situation, as there is a need for such 
weights. The first venture was the mak- 
ing of a set of weights for a Seth Thomas 
column clock, eight-day strike. Patterns 
were made, sent to the foundry, the 
weights were then finished by the writer. 
One set was furnished for the Malta clock, 
one set was sent to Mr. William Samelius, 
others were sent to several persons. The 
response was encouraging. 

Through the good offices of the 
C.&O. column my name was given to a 
number of persons and lo and behold, I 
received inquiries by the -score, with 
queries running thus: 

“I have a grandfather clock that needs 
iron weights, what is the price?” 

“Send a list of the weights that you can 
furnish.” 

“Send a catalog and prices.” 

“What kind of weights do you make, 
and how heavy are the weights?” 

Etc., etc., etc. 

But nary a word as to exactly what 
kind of weights were required for a par- 
ticular clock—frankly, we had to give 
those inquiries the go by—for the reason, 
that no man or men jin the old clock field, 
either as collectors, clockmakers or deal- 
ers have all the data as pertains to cast 
iron weights for old pe as, weight, 
shape or dimensions, and other pertinent 
facts. What can you say when you have 
such sketchy or meager information? 

Those making inquiry about cast iron 
weights for old clocks must take the fol- 
lowing into consideration: 

How heavy must the weight be? 

Is the weight for the time, strike or 
chime train? 

What is the shape: square, rectangular, 
tapered, (either round or rectangular), 
flat, cylindrical, flat faces with rounded 
sides, does the weight have a groove on 
the sides for cord or cable clearance, is 
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the bottom front edge relieved for clear- 
ance as in Howard Banjo clocks? 

Is there a hollow or cup on the top 
where the eyebolt is fastened to, and how 
deep is the hollow? 

How long, wide and thick must the 
weight be in size, as you must take into 
consideration the space’ in which the 
weight has to travel in? 

All the additional information that you 
can give. 

Making cast iron weights for old clocks 
is custom work, as wheels, levers, arbors, 
dials, hands, etc. As for a catalog of cast 
iron weights, if we issued one we would 
have to charge for it, because of the great 
expense in compiling it. We would have 
to make outline drawings of every type 
weight that we made, giving dimensions 
of every size of every type. A good sized 
job at its best. 

When making inquiry about cast iron 
clock weights give as much information 
as you can, with a sketch, showing dimen- 
sions if they are available. From that in- 
formation we can figure the cost of the 
weight and advise by return mail. (Send 
a stamped envelope for reply.) 

If you do not have sample weight or 
data, then we refer you to: “The Modern 
Clock” by Goodrich, page 267, third para- 
gtaph. There you have simple instructions 
on how to find the heft of the weight 
ai need. The shape you can determine 

y measurements. 

Those reading this would be doing a 
good deed if they would send any ata 
as to dimensions, shapes, weights of old 
cast iron weights to Mr. J. E. Coleman, 
c/o Clockwise and Otherwise, or the 
writer, to be placed on file for the benefit 
of all those concerned. 
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N recent articles we have written a 

great deal about the things which af- 
fect and determine the timekeeping quali- 
ties of a watch, such as position, tempera- 
ture and isochronal adjusting, resuming 
and recovery rates, and so on. There are 
still many other things which may keep 
your watch from attaining the time rate 
you would like to have. 

How many of us really understand or 
know anything at all about hysteresis, to 
say nothing about what effect it has on 
the timekeeping qualities of a watch? 
This isn’t just a 50c word, but it may 
well be the $64.00 question. Mr. Donald 
de Carle, FHBI, in his recent book: 
“Watchmakers and Clockmakers Encyclo- 
paedic Dictionary’ gives the following 
definition: 

“Hysteresis (magnetic). A_ state in 
magnetic materials wherein the induced 
flux lags behind any changes in the in- 
ducing force, resulting, in effect, in a 
form of energy loss.” 

Before making any comments, let us 
consider another quotation from Mr. de 
Carle's book: 

“Hookes Law. ‘Ut tensis, sic vis’ (as 
the tension is, so is the force) i.e., strain 
is proportional to the stress producing it. 
The fundamental law of springs.” 

Now let your thinking make a few de- 
ductions and see if you begin to under- 
stand what we are driving at. 

Mr. de Carle does not mention hyster- 
esis or the hysteretic loss in a watch, but 
is there such a thing? The answer is 
positively yes! Will hysteresis have any 
appreciable effect on the watch you are 
trying to bring to a good time rate? 
Again the answer is yes// Now don’t go 
off at a tangent and say: “This guy is 
off his trolley. He is talking about things 
which will never happen to me, my work 
or the timekeeping of the watches I 
repair” because you are absolutely wrong. 
Hysteresis does affect the watches 


52 





THE WATCH REPAIRMAN 
AND THE OSCILLOSCOPE 


By Carl H. Anderson 

















you repair and it is always a loss, never 
a gain and neither you nor anyone else 
can make it a gain. 

Let us first acquire at least a speaking 
acquaintance with hysteresis. It is one of 
the fundamental laws of nature or physics 
and cannot be changed. It is just as un- 
changeable as the law of gravity. Hyster- 
esis is a very definite example of Hooke’s 
law. Everyone of us knows full well, the 
greater the tension of a spring, the greater 
its force or strength will be. 

Apply that to a hairspring. If the bal- 
ance wheel is rotated only half a turn 
either clockwise or counter-clockwise 
from the position of rest, most certainly 
the force of the hairspring is less than 
when it is rotated a full turn or a turn- 
and-a-half. That is just common-sense 
logic isn’t it? So the greater the balance 
arc, the greater the tension of the hair- 
spring. We will not go into any long or 
involved mathematical calculations to 
show just how much the tension is in- 
creased as the hairspring is further 
wound-up or unwound. The mere fact 
that the tension increases as the balance 
arc increases is all we need to know or 
understand at this time. 

Let us suppose for example that we 
have a perfect balance, which means we 
have perfect pivots and bearings and 
there is no air resistance due to the oscil- 
lation of the balance. If it were not for 
the hysteretic loss, if we were to move 
the balance a full turn either clockwise 
or counter-clockwise and release it, the 





Mr. Anderson will be 
glad to answer any 
question pertaining to 
the Oscilloscope. 
Queries should be sent 
to him in care of the 
American Horologist & 
Jeweler, with a 
stamped return enve- 
lope enclosed. 
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ANNOUNCING 


A New Correspondence Course 
On the Use of the Oscilloscope 
In Watch Repairing and Selling, 
Being a Part of 


THE 
INSTITUTE OF HOROLOGICAL OSCILLOGRAPHY 


The Founding Members Are: 











1. George W. Ackerman 18. William W.McKimm 35. Carley A. Brown 
2. Oliver F. Nash 19. John Paul Hughes 36. Veral H. Grubbs 
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4. John U. Ralston 

5. Roy E. Springman 

6. Stanley Wieczorek 
7. G. Waldron Blake 


21. Lowney L. Le Blanc 
22. William F. Rounsavell 
23. Ole P. Olson 

24. Harold A. Mortensen 


38. Stanley R. Wright 
39. Hugh P. Abrey 
40. Stephen Kielbasa 
41. Peter A. Draus 


8. Frank R. Swift 25. J. V. Overstake 
9. Norwood G. Rothen 26. R. W. Simpson 42. F. Haberman 

10. George J. Schlehr 27. R. Stanley Payne 43. Arthur Swimmer 

11. Ernie Tramer 28. William N. Farina 44. Felix A. Passarelli 

12. Charles E.G. Miller 29. Fred W. Falk 45. Henry S. Devos 

13. Curtis H. Small 30. Harold C. Blue 46. William Wingerter 
14. Richard L. Rapp 31. Stanley Orr 47. Robert C. Crocker 
15. Joseph P. Mayo, Jr. 32. 6. L. Stoudt 48. Don F. Hickenbottom 
16. Stanley |. Peckham 33. Jean Fink 49. Harland Higgins, Jr. 
17. Walter C. Timmreck 34. Alfred Balasic 50. Robert L. Anderson 











Only a limited enrollment will be accepted by the institute each year. As 
of September 10, 1954 only 19 additional memberships will be accepted 
for the remainder of 1954. Reservations now being accepted for 1955 


memberships. Full information may be had by addressing: 


THE INSTITUTE OF HOROLOGICAL OSCILLOGRAPHY 


Carl H. Anderson, Founder 
P. O. Box 578 


Lexington, Rentudley- 
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THE OSCILLOSCOPE—Continued 


hairspring would keep the balance oscil- 
lating back and forth forever, there 
would never be any falling off of the 
balance motion or oscillations. Thus you 
would have perpetual motion. In the fore- 
going statement it is assumed we have 
absolutely no friction of the pivots in 
their jewels. 

We all know full well this could never 
happen—but what causes the balance to 
gradually reduce its arc of oscillation and 
eventually stop? It isn’t believed possible 
to state the things which cause the falling 
off of the arc of oscillation of the bal- 
ance in their relative importance because 
it is quite difficult to definitely determine 
which is the most important, which sec- 
ond, third and so on. So we will discuss 
them one by one without regard to which 
is the greater. 


In modern watches the pivots are 
highly polished and likewise the holes 
in the jewels and the surfaces of the cap 
jewels. Everything possible is done to 
reduce friction to the lowest possible or 
minimum amount. Let us assume this has 
been done and we have no friction be- 
tween the pivots and jewel holes. Then 
there is the air resistance of the screw 
heads while the balance is in motion. You 
may think this to be an _ infinitesimal 
amount, but in a period of 24 hours it 
can amount to several seconds. If you 
believe air resistance of the screw heads 
does not affect the timing of a watch, 
try this: First, run the watch for 24 hours 
in any position, noting exactly the rate. 
Then turn all the balance screw heads so 
the slots are exactly horizontal. Of course, 
when you do this it will be necessary to 
repoise the balance wheel somewhat, not 
much, just a little. If you have a very 
delicate scale, say one that will weigh a 
period made with a pencil, weigh the 
balance quite accurately and when you 
have turned the screw heads horizontal 
and repoised the balance, again weigh 
the balance and make sure the weight is 
exactly the same as before the change 
was made. 


Then put the balance back in the watch 
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and time it for another 24 hours, in the 
same position and at the same tempera- 
ture as when you made the original test. 
Believe it or not, the watch will be 
found to be gaining over the original 
rate. How much? 1, 2, or on up to 5 or 
6 seconds, depending on whether or not 
the balance was of the same exact weight 
both times. 

What caused the watch to gain in the 
second test? The slots in the balance 
screw heads were all horizontal, thus al- 
lowing the air to slip through them, in- 
stead of producing a venturi tube effect 
when they were vertical and at any and 
all angles such as they originally were. 
So now we have the effect of air friction, 
neglecting of course the air friction of the 
balance rim, balance arms and the hair- 
spring. 

Then try this test. Remove the lever 
from the watch. Turn the balance one 
complete turn in either direction, then 
release it and watch it vibrate. At the 
exact instant you release the balance start 
a timer or chronograph and note exactly 
how many seconds it takes the balance to 
come to a complete stop. In the best 
watches with the best grade hairsprings 
the time will be two full minutes or 120 
seconds before the balance comes to a 
complete stop. So, what made the bal- 
ance stop at all and why was it 120 sec- 
onds instead of 60, 180 or some other 
figure? It was the hysteretic loss of the 
hairspring. 

Without endeavoring to state them in 
their exact relative importance, the vari- 
ous causes of the falling off of the bal- 
ance arc are: 1—lack of isochronism of 
the hairspring; 2—out of poise condition 
of the balance assembly, either static or 
dynamic; 3—position error; 4—incorrect 
temperature compensation; 5—centrifu- 
gal or centripital forces; 6—variation in 
efficiency of the train (which includes 
the mainspring in this instance); 7— 
possible dirt in the jewel holes; 8—mag- 
netism; 9—pivot friction; 10—wrong 
viscosity oil; 11—air friction and 12— 
hairspring lag. 

All of the first eleven items can be 
corrected and eliminated, but the twelfth, 
hairspring lag, is quite a different thing. 
Notice that when you released the bal- 
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ance and it began oscillating, it lost half 
of its arc of motion in about the first 18 
seconds, while it took the remainder of 
the 120 seconds to come to a complete 
stop. The remarkable thing is that half 
of the balance arc is lost in the first 18 
seconds, while it takes 102 seconds to 
lose the other half of the balance arc. 
Here we have a concrete case of hysteretic 
loss. Another unusual thing about hys- 
teresis is that the hysteretic loss makcs 
the long arcs gain and the short arcs lose, 
while the overall running rate is always 
a loss. 

Is it clear to you from the foregoing 
why it is hard to maintain long arcs of 
balance motion? Go back, reread and do 
a little thinking. Suppose we have an 
original balance arc of 540°. One-half 
of this amount, or 270°, is lost in the 
first 18 seconds while it takes 102 sec- 
onds to lose the last 270°. From this it 
is readily seen that the longer the arc, 
the more rapidly or quicker in time is 
the falling off. In the longer arcs, the 
force or the tension of the hairspring is 
greatly increased thereby increasing just 
as greatly the speed of the balance at the 
beginning of the return swing from a 
long arc. From this it is quite evident 
that hysteretic loss plays a most important 
part in isochronal adjusting. 

e @ ® 

There is very little the watch repair- 
man at the bench can do about hysteretic 
loss. Many times a watch repairman has 
reason to believe the hairspring in a par- 
ticular watch is causing his trouble and 
he may be correct. If the balance comes 
to rest in less than 120 seconds or does 
not lose half of its arc of motion in the 
first 18 seconds, then it is thought advisa- 
ble to try another hairspring. You can 
not tell beforehand what any particular 
hairspring will do under this test. Trial 
is the only way you can find out. If you 
replace the original hairspring with an- 
other one and the balance comes to rest 
before or after 120 seconds, you simply 
have to try still another hairspring. Since 
the hysteretic loss is a rather constant con- 
dition it can usually be commercially over- 
come in the timing of a watch by advanc- 


ing the regulator. Of course this does’ 


not eliminate the hysteretic loss, you have 
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THE OSCILLOSCOPE—Continued 


simply compensated for it by shortening 
the length of the hairspring. 


This then brings up another thing. No 
doubt you have had the experience of 
moving the regulator a mark or two 
toward the fast side and instead of the 
watch gaining time, it actually lost. This 
can be caused by one, two or three condi- 
tions. The blade of the hairspring may 
have been bent in the vertical. plane at 
sometime in the past by someone else and 
since it is impossible to ever get the hair- 
spring back into its original condition, 
there remain microscopic bends in the 
blade where it passes through the regula- 
tor pins. When such bends are exactly in 
the regulator pins, moving the regulator 
one way quite frequently makes the 
watch run the opposite way, but when 
you finally move the regulator until the 
regulator pins pass the bend then the 
watch shows too great a change of rate 
in the direction in which the regulator 
was moved. 


Another thing which causes the watch 
to run the opposite way to that in which 
the regulator was moved, is the condition 
of the surface of the regulator pins where 
they come into contact with the hair- 
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3 

spring, or the regulator pins may not be 
perfectly perpendicular and parallel to 
each other, the blade of the hairspring 
perfectly perpendicular or one regulator 
pin perpendicular and the other slightly 
off perpendicular. Thus when such a 
regulator is moved, the regulator pins con- 
tact the blade of the hairspring in a dif- 
ferent manner causing an erratic change 
in rate. 

The third condition is a change in the 
hysteretic loss of the hairspring. The hair- 
spring may show a certain hysteretic loss 
with the regulator pins placed at a certain 
distance from the pinning point at the 
collet and when the regulator pins are 
moved to another position the hysteretic 
loss may be either greater or less, and 
“ny is no way of telling except by actual 
trial. 

In general, hysteresis is a bothersome 
thing in a watch and it is quite difficult 
to reduce as it can never be completely 
overcome. If you put in a new hairspring 
you may have the same or a greater or 
less hysteretic loss. 

* * * 

Last month we published our “Center- 
ing a Hairspring in a Watch Without Re- 
moving the Balance Assembly’ chart and 
this month we give you our “Leveling a 
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Hairspring in a Watch Without Remov- 
ing the Balance Assembly’ chart. Both of 
these charts are self-explanatory and we 
do not feel a detailed statement is neces- 
sary. The arrows pointing from the 
figures 1, 1A, 2 and 3 show the exact 
position where the hairspring must be 
bent to level it without removing the bal- 
ance assembly from the watch. 

As a general statement, to level a 
hairspring it must be bent 180° from the 
point where it is desired to either raise 
or lower it. This is different from center- 
ing a hairspring where the bend must be 
made 90° from the point where it is 
desired to either open or close the spac- 
ing between the coils. 

For example, let us assume the hair- 
spring is low at the point “A.” In this 
case you place your tweezers at the point 
“2” and gently bend outward. This will 
raise the hairspring at “A.” If it is low 
at “A,” you gently bend inward at “2.” 
The same applies to the other positions, 
outward to raise the hairspring and in- 
ward to lower it. 

This concludes the series of charts. we 
are publishing at this time. There are 
other charts which we will publish later 
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on when explaining other conditions in a 
watch. 

We have received many orders for 
photographic enlargements of our charts 
from those who desire to mount them on 
a piece of cardboard so as not to wear 
out their copy of A.H.&J. Any of the 
charts may be had in 5’’x7” size for $1.00 
each and in 8x10” size for $1.50 each. 
We recommend mounting these charts 
on a heavy piece of cardboard or corru- 
gated paper cut from a shipping carton, 
using rubber cement. The reason for 
rubber cement is that it does not cause 
air bubbles or wrinkling such as mucilage 
or glue sometimes do. 

e @ @ 

It gives us much pleasure to be able 
to tell you about our new correspondence 
course on the use of the oscilloscope in 
watch repairing and selling. In a full page 
ad of this issue you will find an an- 
nouncement of the founding of “The 
Institute of Horological Oscillography.” 
The correspondence course is an integral 
part of the Institute. There are other aims 
and projects of the Institute, amongst 
which are the further research into easier, 
more modern and quicker methods of 
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watch repair, the testing and zecommend- 
ing of the various tools and other items 
used by the watch repairman. Amorfg 
other tests being made by the Institute 
are those of the various makes and models 
of oscilloscopes to determine which are 
suitable for use by the watch repairman. 
In this manner the Institute expects to 
save its members many dollars which 
might be spent on equipment which 
would not be found satisfactory. 


We know that at times the watch re- 
pairman at the bench has bought various 
items which were not what they should 
have been. It will be one of the functions 
of the Institute to make an impartial 
study and test of everything used by the 
watch repairman and report the findings 
to Institute members. 

Announcement of the formation of the 
Institute was not mailed broadcast to 
every watchmaker and jeweler in the 
U. S., but only to those who had written 
us about these magazine articles. There- 
fore if you have not written us in the 
past, you were not offered the opportuni- 
ty of becoming one of the original mem- 
bers of the Institute. The first fifty who 
applied for Membership in the Institute 
have been accepted, as Founding Members 
and will always be so recognized by the 
Institute as such. The list of the 50 
Founding Members is contained in the ad 
in this issue. In fact a much larger origi- 
nal enrollment of members was secured 
than had been anticipated. Members have 
been enrolled from almost every state in 
the Union. Some of America’s most out- 
standing Horologists are now Members 
of the Institute. Several manufacturers of 
oscilloscopes have enrolled the “key’’ men 
of their organization. 

Future memberships in the Institute 
will be limited to 100 new members in 
each calendar year. This was necessitated 
to avoid excessively high taxes and to be 
able to give greater personal attention to 
each member. 

On September 1 we moved to Lexing- 
ton, Kentucky where we have set up the 
Institute. Should any reader be taking a 
trip at any time in this neck of the woods, 
we will be very glad to meet and talk 
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personally with them. 

We have given up our job in the 
jewelry store and from now on will devote 
our energies entirely to the writing of 
these articles, the Institute and further 
research work. In order to secure enough 
watches on which to do the necessary 
research work we will do a very limited 
amount of trade work, of only the very 
highest type. No effort will be made to 
compete with existing trade shops either 
in price or quality of work. 

All of the charts published in these 
articles are given free with the corres- 
pondence course, as well as many other 
items of watch repair which have never 
been published. 

Full information about the Institute 
may be had by writing P. O. Box 578, 
Lexington, Kentucky. 

ee @ @ 

We have accepted several invitations 
to be the speaker at some of the watch- 
makers’ conventions in various cities. 
Reports of such meetings will be given 
in these articles. At these meetings we 
will have a timing machine and oscillo- 
scope to give an actual demonstration of 
exactly what the watch repairman can and 
does do with the oscilloscope. 

We are also preparing a series of 2”’x2” 
slides to be projected upon a screen at 
such meetings. Slides will be shown of 
various oscillograms together with a full 
explanation. There will also be slides in 
Kodachrome (full color) of various oil 
conditions, jewels, etc. These will all be 
microphotographs, some of which will be 
highly magnified, for example magnify- 
ing a 2 m/m jewel to 50 inches on a 
screen. Certainly such high magnification 
and projection on a 50-inch screen will 
show up many conditions which could 
never be seen with an 18 or 20 power 
pivot loupe. 

One of the most important demonstra- 
tions we will make at these meetings will 
be how the jeweler can tell when he sells 
a new watch whether or not it will be a 
comeback the first thing tomorrow morn- 
ing. Certainly come-backs are one of the 
worst sources of trouble for both the 
jeweler and the watch repairman. Since 
the jeweler can positively tell at the time 
the watch is sold whether or not it is in 
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good condition, there isn’t any real 
reason for the customer coming back with 
the watch the next morning or a few 
days later. We firmly believe it is much 
better for the jeweler to sell the customer 
a watch in which he has every confidence 
to believe it will run for longer than the 
guarantee period without being a come- 
back. We believe one of the surest ways 
for a customer to lose confidence in a 
watch or his jeweler is for him to buy a 
new watch and then find it stopped in a 
day or two. We likewise believe the best 
time to stop a come-back is before the 
watch is sold, not afterward. 


+ e * 
We are receiving far too many letters 


from readers who have bought an oscil- 
loscope and then found it wasn’t satisfac- 
tory. Oscilloscopes are exactly like 
watches. You can buy a fine, high-grade 
watch like a Rolex, Patek, Vacheron, etc., 
or you can buy a $2.98 no jewel pin-lever. 
Too many watch repairmen are buying 
no jewel pin-lever oscilloscopes then 
writing us that they can not use it. If 
they had taken the time to write us before 
making such a purchase, we would have 
gladly have given them our opinion as to 
whether or not we considered the make 
and model they were considering buying 
to be good enough for them to use. 

Years ago when we were talking of 
buying a certain item, a friend who knew 
told us the following: “Go lay your 
money behind a tree. That way someone 
will find it and it may do them some 
good, and you will be just as well off.” 
Through years of experience we have 
found this to be abundantly true. 
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Why do watch repairmen complain 
about cheap watches, then turn right 
around and spend their own _hard- 
earned money to buy a cheap oscillo- 
scope? Is it price? Anyone who knows 
anything at all about a watch knows that 
$2.98 isn’t going to buy a good watch, 
even second-hand or broken. Then why 
does that same person go looking for a 
cheap price when he buys an oscillo- 
scope? If it won’t work on watches, how 
can it be expected to work on a compli- 
cated instrument like an oscilloscope? 

At the present time we are investigat- 
ing every make and model of oscilloscope 
on the market with the view to being able 
to tell our readers which makes and 
models are worth buying. We already 
know of several of both kinds, good and 
bad. Don’t be misled by price. The oscil- 
loscope we use now sells for $169.50 
which we consider reasonable. But, the 
peculiar thing about oscilloscopes is that 
the most expensive one a watch repair- 
man should buy doesn’t exceed around 
$250.00 and entirely satisfactory models 
may be had for considerably less. 

Be sensible, write us before you buy 
any oscilloscope. We do not have any for 
sale and will not get one cent commis- 
sion on any one you may buy. Our recom- 
mendations are free, all we ask of you 
is a stamped self-addressed return en- 
velope. We have no ax to grind, positive- 
ly no connection of any kind with any 
oscilloscope manufacturer, but we do hate 
to see you throw your money away. 

* 

Some of our readers might like to 

know that our articles are now being pub- 
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lished in the “Journal” of the British 
Horological Institute. The articles they 
are using are a rewrite in British style of 
the articles which have appeared in A.H. 
&J., beginning with our first article of 
April, 1953. There is nothing new in 
them, and the articles in A.H.&J., will 
always be at least a year and a half ahead 
of the British articles. The ‘‘Journal’’ cir- 
culates in more than 50 different coun- 
tries throughout the world which means 
we are receiving a very substantial amount 
of foreign mail from all over the world. 
It may be quite gratifying to our readers 
to know that watch repairmen in Austra- 
_lia, India, the Phillipines, Japan, China, 
Hawaii, Venezuela, Brazil, the Argentine, 
Chili, Union of South Africa, Egypt, 
Greece, Italy, Germany, Switzerland. 
France, Spain, Norway, Sweden, England 
and many other countries are having the 
same troubles you do. They write of oil 
failure and exactly the same things you 
fellows here in the U. S. write about. So 
don’t feel sorry for yourself or think you 
are the only one who has troubles, be- 
cause we do not believe the American 
watch repairman has nearly so many 
troubles as they have in other countries. 
How would you like to have to wait from 
six months to a year to get material for 
most of the watches you repair? Huh? And 
you think you have troubles. Poof!!! 
ee ®@ 

The past several months we have not 
published as many oscillograms as we 
would have liked for several reasons. 
Amongst them, we had several other 
things we wanted to get off our mind. 
Also we have made some very interest- 
ing discoveries which will be a revela- 
tion to you. Beginning with next month’s 
issue we will give you each month a few 
new oscillograms with their explanations. 
We have received some very nice oscillo- 
grams from several of our readers and we 
will begin publishing some of them soon. 
Certainly if the other fellow can do it, 
you can do it too. It has been really 
surprising to learn how many watch re- 
pairmen are already using an oscilloscope 
in their every day work. We will publish 
some of their letters so yo can see what 


has been accomplished by them. You too 
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can make your work better, easier and 
faster. Think it over. 

During the past several months we 
have accumulated hundreds of letters from 
readers which should be highly interesting 
to you. We are purposely making our 
article a little short this month so as to be 
able to publish some of these letters. A few 
have been selected from the lot and you 
will find them well worth your considera- 
tion. Incidentally, we are always glad to 
hear from our readers. 


——— _ CORRESPONDENCE ——— 
Dear Mr. Anderson: 

Let me shake your hand (via U. S. Mail) 
and congratulate you for an entirely new treat- 
ment of our problems. Some years ago I let my 
subscription to A.H.&J. expire, then about a 
month ago I received a letter inviting me to re- 
subscribe and always having a soft spot in my 
heart for the good things they have given us in 
the past, I sent in my three bucks. Was I ever 
glad when I found and started reading your 
articles. I have been fighting my way through 
the same troubles you so aptly describe and 
many times thinking maybe I was just losing 
my marbles as far as a watchmaker was con- 
cerned. I just couldn’t be wrong so many times! 

I have been a WatchMaster user since they 
first came on the market and have also worked 
in electronics a little (I was an electronic instru- 
ment technician during World War Two and 
still am in the Naval Reserve in the same capaci- 
ty) and have long wondered why there wasn't 
some way to use an oscilloscope with the Watch- 
Master. Even tried a few times to hook up one 
but never seemed to get the desired results. 

Mr. Anderson, would you be so kind as to 
tell me the most practical scope to buy and also 
the hook-up to obtain the maximum results from 
it. Also would like to have charts explaining 
uses and showing results obtained. 

Would it be practical and possible to use one 
of the little throat mikes in the movement 
holder (or with it) to get continuous pictures 
to check train and to assist in setting up the 
escapement during assembly and to make your 
adjustments at the bench without having to 
move to the WatchMaster for each check? 

Thanks again for your fine column, we will 
be looking forward to it each month, and will 
install our scope as soon as we hear from you. 

Very truly yours, 
GEorRGE K. BuRCH 
Dear Mr. Burch: 

Glad to welcome you back into the ever in- 
creasing fold of readers of A.H.&J. As I under- 
stand it, A.H.&J. is now at its peak circulation. 
Within the past year thousands who had let 
their subscriptions lapse have reinstated. Frankly, 
I know A.H.&.J. is positively the best watch- 
makers magazine published anywhere. You will 
find more downright, usable information on 
watch repairing in A.H.&J., each and every 
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month than you will find in a whole year in 
any other magazine. Check it carefully and you 
will find I am right. 

No, you aren’t losing your marbles. You are 
just having the same troubles thousands of 
others at the bench are having. Perhaps the 
reason I am able to write of your troubles is 
that I too work at the bench every day the same 
as you do. Even though I have started the Insti- 
tute of Horological Oscillography, I still do 
some work at the bench every day. It is even 
more necessary than ever for me to work at the 
bench now so as to be able to keep giving, out 
with new and better methods of watch repair. 
Very shortly you will be reading an article in 
A.H.&J., on how to restaff a watch without ever 
putting the balance in the truing calipers or on 
the poising tool and actually do a better job 
ending up with a better timekeeper than it ever 
had been before. You will also be told how to 
poise a balance without removing the balance 
assembly from the watch. Believe it or not, these 
methods are better than the ones now being 
used by most watch repairmen. Not only is 
there less distortion of the balance wheel in 
both of these operations, but they are much 
quicker, absolutely ethical (they are used in 
practically every watch factory in Switzerland) 
and you end up with a much better running rate 
of the watch. 

Glad to know you have knowledge of elec- 
tronics and have worked at it. This will make 
it much easier for you to understand my articles. 
Oscilloscopes have been in use by watch fac- 
tories all over the world for lo these many, 
many years. Why someone else hasn’t written 
of this long before I did, I do not know. I do 
know however that a very great interest has 
been stirred up in the oscilloscope and hundreds 
of watch repairmen are using this instrument 
successfully every day on every watch they 
repair or sell, who hadn’t even heard of it a 
year or sO ago. 

There are many good oscilloscopes on the 


OcTOBER, 1954 


market. It has not been my policy to recommend 
any particular make or model in these columns. 
You select what you think you would like to 
buy, write me about it, and I'll give you my 
opinion of whether or not I think you will find 
it satisfactory. 

As far as I know there isn’t anything in print 
anywhere on the use of the oscilloscope in watch 
repairing other than the articles that have ap- 
peared in A.H.&J., and the correspondence 
course which I am writing. Back issues of A.H. 
&J. have contained many oscillograms with 
instructions how to diagnose them. My articles 
started in the April, 1953 issue. Write A.H.&]J., 
and they will tell you whether or not all back 
issues are still available, as I do not know. 

Any type of a contact mike can be used with 
a watch. However, you will find the mike in the 
timing machine to be entirely satisfactory. By 
using it you will not have to buy an additional 
microphone or build a supplementary audio 
amplifier. You hook your oscilloscope directly 
into the timing machine. Complete instructions 
have been printed in former issues. By using 
the timing machine for the input to the oscil- 
loscope, you have the trace exactly as it is being 
fed to the printer mechanism of the timing 
machine. By the additional use of a marker sig- 
nal you can tell instantly which one of the es- 
capement sounds is printing the chart. This is 
very essential in correct diagnosis. Many times 
you will get an out-of-beat chart on the timing 
machine when the watch is actually in practically 
perfect beat. Only the oscilloscope will give you 
the answer to this one. 

Then too, by using a 60-cycle sine wave as 
the timing base, you can exactly time the dura- 
tion of the escapement action. In general any 
escapement action time which exceeds 16 to 18 
milliseconds is bad and the watch will not be 
a satisfactory timekeeper. Most oscilloscopes 
have either a 2.5 V or a 6.3 V binding post on 
the front panel, which is taken off of one of 
the filament windings. You thus have the 60 
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THE OSCILLOSCOPE—Continued 


cycle current immediately available. This is 
connected to the vertical input of the oscillo- 
scope together with the input from the timing 
machine (this makes two connections in parallel 
to the vertical input). By doing this the pips of 
the sounds of the escapement action are super- 
imposed on a 60-cycle sine wave instead of the 
usual straight, horizontal time base line. 1/60 
of a second is 16% milliseconds (divide 60 
into 1000). From peak to peak or valley to 
valley of the 60-cycle sine wave is one cycle or 
1624 milliseconds. Let us say the pips begin on 
one peak and end on the next peak, this means 
the escapement action time is 1634 milliseconds, 
an ideal condition. 

In previous articles the amplitude of the 
various pips has been explained, together with 
their chronological sequence. Bad oil conditions 
have been shown, as well as rough jewel holes 
and many other mechanical conditions. By look- 
ing at the trace as it appears on the raster, one 
soon learns to instantly recognize faulty condi- 
tions and know exactly what is causing it. 

I sincerely appreciate your letter and I am 
likewise sure the Boys in the office of A.H.&J. 
are glad to welcome you back as a subscriber. 
Just be a constant, thorough reader from now 
on and you will never regret it. 

Please feel free to write me at any time. 

CorDIALLY, 
©. . A. 
Dear Mr. Anderson: 

I obtained a copy of the July, 1953 American 
Horologist Magazine and read your article on 
oscilloscopes with much interest. I have spent 
twelve years repairing watches and for the last 
few years have been working outside of the 
trade. Since I have all my tools except my timing 
machine, which I sold, I have been interested in 
getting back to the bench. 

I have been doing some radio repair work 
and I have an oscilloscope and radio test equip- 
ment. After reading your article, which by itself 
does not explain what has been done before, I 
should like to obtain all the issues that are 
available on this subject and I wondered if you 
used this for checking the timing rate for a 
watch. Since this July, 1953 issue is all I have, 
I have been out of touch with the subject for 
quite sometime. There are a great many ques- 
tions that could be answered if I could 
obtain all the articles that you have 
written on the subject. I thought of building 
two amplifiers and of using a master watch 
tick to check the timing rate. This would require 
a comparison of the two beats. 

For the present I am very anxious to hear 
from you before I ask a lot of unnecessary ques- 
tions. I am certainly impressed with this one 
article although I realize there has been a lot 
of work done on it that I am not familiar with. 
Thanking you, I remain, 

KENNETH LINCH 
Dear Mr. Linch: 
Glad to know you have started reading my 
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articles. The Denver office has written you 
about the back issues. My articles started in the 
April 1953 issue and have appeared regularly 
each month since then. If you are unable to 
secure all the back issues, there are other sub- 
scribers to A. H. & J. in your city and one 
of them might loan you the copies you do not 
have. Frankly, the use of the oscilloscope by 
watch repairmen has grown by leaps and bounds 
during the past year. The use of the oscillo- 
scope has had a much more rapid growth than 
timing machines had during the first year-and-a- 
half they were on the market. 

I do not believe you will like using the com- 
parison method to time a watch. The earliest 
timing machines used this method and it has 
been in the discard for many years. The error 
is too great. You will find it much better to 
buy a good timing machine; they are accurate 
and are not too costly at the present time. 

The oscilloscope can be used to time a watch 
but the procedure is far too complicated for the 
average watch repairman to use successfully. On 
the other hand, if the watch repairman knows 
how, he can time a watch down to less than 
1/100,000 of a second or less and this is an- 
other thing that can be done only by the 
oscilloscope. 

Please feel free to write me at any time, be- 
cause you may ask questions which have not al- 
ready been answered. If you will follow A. H. 
& J. closely each month you will be able to learn 
a lot of things about the use of the oscilloscope 
in watch repairing. 

Cordially, 
C.. A. 
Dear Mr. Anderson: 

First of all, please add our “thanks’’ and ap- 
preciation for the fine column you have been 
writing for the American Horologist and Jew- 
eler to the list of those from whom you have 
been receiving your fine acknowledgments. We 
enjoy and value this new advancement in the 
profession of Horology. 

Because we here at Olson's want to do all we 
can to improve the service we can give our cus- 
tomers, we are toying with the idea of adding 
an oscilloscope to our department. It wou!d be 
appreciated if you could supply us with the in- 
formation as to the best type of machine (and 
the brand or brands) you would suggest for us 
to use. 

Thank you for any attention you can and will 
give us at this time. 

Respectfully, 


LyLeE M. OLSON 
Dear Mr. Olson: 


Thanks for your letter. 
appreciated. 

You will find the use of an oscilloscope will 
enable you to turn out much better work in less 
time, thereby securing better satisfied customers. 
However, using the oscilloscope will slow you 
down considerably at first, the same as when 
one first uses a timing machine. But gradually 
you become highly proficient and you know 
positively that your watches are in first class 
condition. Then, too, you should not overlook 
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the importance of checking new watches on the 
oscilloscope when selling one. In this manner 
you can avoid many come-backs and dissatisfied 
customers. 

It has never been my policy to give in these 
columns any recommendations on any particular 
make or model of oscilloscope. I have always 
handled it this way; you go to a radio parts 
wholesaler, look over the various oscilloscopes, 
then write me which one you are considering 
purchasing and I will tell you whether or not in 
my opinion you will find it satisfactory. Be 
careful and don’t buy a “no-jewel pin-lever.” 

Cordially, 
C. Fee: 
Dear Mr. Anderson: 

The more I read your articles about oscillo- 
scopes, the more I realize my ignorance of elec- 
tronics. 

I will appreciate it very much if you can give 
me the following information: 1) The make 
of oscilloscope suitable for a watchmaker, name 
and where to buy it. 2) Title of book contain- 
ing sufficient information on the science of elec- 
tronics to make the operation of the oscilloscope 
fully comprehensive. 

I have a Paulson timer and strive to do as 
creditable work as I can and of course if there 
is anything to help me do better work, I'll try 
to get it. ‘Very truly yours, 

PAUL BOHAR 
P.S. Just noticed the March issue and complete 
instructions on hook-up with Paulson machine. 


Dear Mr. Bohar: 

Don’t feel badly about your knowledge of 
electronics. Many of the so-called best brains 
in the electronic industry are “mere babes in 
arms.” They don’t know it all by any means. 
It has been said that a man only really begins 
to learm when he finally realizes how much he 
does not know. No doubt that is the case with 
you. I started with radio way back in the old 
battery-set days before factory built sets were 
available. You had to build your own in those 
days. I haven't followed all of electronics too 
closely, just that part of it which really inter- 
ested me. 

Back about 1922 I first saw an oscilloscope. 
I was truly fascinated. The laboratory workers 
who showed and explained it to me didn’t really 
know what they had. They considered it as 
merely a scientific plaything of doubtful value 
and nothing would ever come of it. How wrong 
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they were. Think of the millions of oscillo- 
scopes now in every day use. Every time you 
look at a TV set you are actually looking at an 
oscilloscope. The same is true of radar, sonar 
and many other things I can mention which 
we consider commonplace today. 

Remember reading about when they burned 
“witches” at the stake? When they called the 
steamboat “Stevenson’s Folly?” ‘Tom Thumb,” 
the first steam locomotive was beaten in a race 
by a horse? The telephone, telegraph, subma- 
rine, aeroplane—but why go on? The inventors 
of these and many other things were considered 
to be “off their nut” in their day, but think how 
we regard them today. I know those who think 
I'm a “screwball,” and if I am, I'm really en- 
joying it. Only time will tell. Anyone who in- 
troduces anything new must be able to stand 
criticism because the cynics sure do hate to be 
jolted in their lethargic thinking. 

We are just in the infancy of the use of the 
oscilloscope in watch repairing. Who knows 
what it will lead to in another year? 5 years? 
10 years? 

See my reply above about giving recommenda- 
tions as to makes and models of oscilloscopes. 

There are several good text books on oscillo- 
scopes. In my opinion the best single book is 
“Modern Oscilloscopes and Their Uses’ by 
Jacob H. Ruiter, Jr. The price is $6.00 and 
can be obtained from almost any radio parts 
wholesaler. Of course you have to know elec- 
tronic symbols and be able to read a schematic 
diagram to fully understand the book. 

You will not however, find any text book 
on oscilloscopes that even mentions their use 
on watches. These articles and the correspond- 
ence course I am writing are the only things 
in print on how to use an oscilloscope on a 
watch. 

How many back issues of A. H. & J. do you 
have? Do they go back to April, 1953? If they 
do, you have every magazine article I have writ- 
ten on the use of the oscilloscope on watches. 
If you do not have a complete file, write A. H. 
& J., and they will tell you which ones are 
still available, although I believe there are some 
which are out of print and the supply completely 
exhausted. Why not try to contact some other 
A. H. & J. subscriber and see if he will lend 
you the copies you do not have? 

Cordially, 
CH 
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REPAIRING SPECTACLE FRAMES 


This is a touchy subject at best because 
in some states the repair of spectacle 
frames by jewelry repairmen is illegal. Al- 
though I am not entirely clear on exactly 
how this is handled, I believe it is required 
that the repair of frames must be super- 
vised by or repaired by the optometrist 
or optician—at any rate, they should be 
taken to one or the other for repair. The 
end in view is to be sure the frames are 
correctly repaired and properly adjusted 
to the customer’s eyes. 

There are many pros and cons relative 
to this subject and this department has no 
comment whatsoever to make—either pro 
or con. If, however, there are readers (in 
states where this law does not apply), 
who are interested in learning how to 
repair spectacle frames, then the follow- 
ing instruction is directed at you. Please 
keep in mind that the writer is not an 
optometrist nor an optician, but has re- 
paired frames for years simply because 
jewelry store customers demanded the 
service. (I do remember repairing frames 
for an optometrist for two years—one 
who was affiliated with the jewelry store 
in which I was plying my trade. He was 
very happy to have me do this work for 
him). 

One of the simplest and most common 
repair jobs is the repair of broken temples. 
There is nothing difficult about this opera- 
tion, and it may be approached in a 
number of ways. One very sure way is 
to unscrew the temple from the frame, 
pin or clamp the two pieces to the asbes- 
tos pad; use enough solder to form a slight 
bulge around the joint (after soldering). 

This type of soldering is done especial- 
ly well using the flame, inasmuch as the 
solder can be moved about to the exact 
location which is immediately surrounding 
the joint. One might ask what will the 
customer say when he sees the slight bulge 
of solder around the joint. A ready ans- 
wer is needed and it is this: If you solder, 
leaving a perfectly smooth, flush joint, 
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as in soldering rings, the joint will not 
hold nearly so long as a reinforced or 
“bulgy” joint. Temples receive a lot of 
handling in putting on and taking off, 
and this constant manipulation almost in- 
variably causes the flush joint to break 
again. 

Another way to make this solder joint 
is to hold one piece of the temple in a 
bench vise; hold the other piece in solder- 
ing tweezers and by resting your hand on 
the bench vise to steady it, a quick joint 
can be made. Needless to say this requires 
very steady nerves and considerable experi- 
ence in soldering, but it can be done. 
Flame method again is used. 

To solder temples using the electric 
soldering machine, the pencil carbon is 
needed if the temple is clamped to the 
soldering pad. With steady nerves and 
hands it can be soldered on the large 
carbon using the machine clamp and sol- 
dering tweezers. Rarely do frames break 
in the section surrounding the lenses, but 
just in case this type of job does come in 
for repair, a few points are worth remem- 
bering. 

The frames (without temples, since 
they can be handled easier with the 
temples removed) can be very easily 
pinned in the correct position on the sold- 
ering pad. With a flame or pencil carbon, 
the joint may be secured without excess 
solder. Excess solder, in this case, is a 
hazard, since it must be cleaned out of 
the groove that holds the edge of the 
lens. Naturally, lenses are removed for 





Mr. Hardy invites your 
questions pertaining 
to jewelry repairing. 
Questions should be 
directed to Mr. Hardy, 
c/o The American 
Horologist & Jeweler, 
Box 7127, Capitol Hill 
Station, Denver 6, 
Colorado. Please en- 
close a self-addressed, 
stamped envelope. 
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this type of work, and to insure their 
being returned to the original position, 
it is wise to make a mark at the temple 
screw slot using Chinese white, or similar 
substance, as a base for markings. 

The next type of repair job, repairing 
around the nosepiece, is fairly common 
and sometimes very precarious, depend- 
ing on the design of the frame. At this 
section there are many solder joints very 
close together that may come apart as 
the broken section is being repaired. 
Frequently the area must be pinned in 
such a firm position that even if other 
solder joint eas fluid during the 
process, there will be no shift in position, 
as the broken joint becomes intact. (See 
Fig. 43). 
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One other hazard is the ever-present 
celluloid (or like material) i ready 
and waiting to go up in a puff of flame 
and smoke if over-heated. This should be 
wrapped with wet cotton during the 
operation and kept wet, as it dries out 
rapidly. The multiple joints in this area 
consists of where the nose-piece is sol- 
dered to the lens ring (sometimes in two 
places) and where the nose-piece is also 
soldered to the lens ring. It is well to be 
on the lookout for unusual designing at 
this section and anticipate the number of 
soldered joints. 

Finishing and cleaning up soldered 
joints on spectacle frames is worthy of 
special ‘consideration since most metal 
frames are gold-filled. To file and polish 
excessively means removing or wearing 
the plating thin, and exposing the base 
metal. After soldering it is advisable to 
plunge the joint immediately into the 
pickle solution while hot; the solution is 
more effective when hot and will do a 
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THIS NEW BOOK ON 
JEWELRY ENGRAVING 
SHOULD BE IN EVERY SHOP 
AND HOME LIBRARY! 


The 
Jewelry Engravers Manual 


By John J. Bowman, Director 
Bowman Technical School 
A Complete Guide fo Tools, 
Equipment and Techniques 


Step-by-step the learning of engraving is 
explained towards the reader's aim of be- 
coming a competent artistic engraver. In- 
cludes drawing, design, care of tools, 
terms. $4.00 


At Book and Supply Stores, or 
250 4th Ave., Van Nostrand, New York 3 
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JEWELRY REPAIRING—Continued 
better job of removing discoloration due 
to oxidization. 

On removing the frame from the solu- 
tion it will be noted that the surfaces 
appear to be smooth enough (without fil- 
ing and re-polishing), but that the area 
around the joint has a slightly different 
color. To restore an even yellow (or 
white) tone, a black bristle wheel brush 
lightly charged with rouge may be touched 
to the area, or a piece of 4/0 emery 
paper may be cut from the sheet, shaped 
to fit the area, and lightly rubbed back 
and forth until the color appears to be 
the same. The final step is to clean up 
the job using the stock solution. 

It will be noted that no mention of a 
file was used in the finishing up proce- 
dure—files are used when an excess of 
solder forms an unsightly bulge around 
the joint and must be reduced for appear- 
ance’s sake. With very little practice the 
beginner should be able to correctly judge 
the amount of solder necessary, and thus 
avoid needless extra work. 


REPAIRING COSTUME JEWELRY 
To begin with—what is costume 
jewelry? We automatically think of the 
cheapest type of earrings, bracelets, 
brooches, pins of various styles, etc., sold 
by dime stores, department stores, drug 
stores and jewelers. Truly, this is costume 
jewelry, but the range covered by this 
nomenclature is considerably broader. 
Many better class jewelers sell costume 
jewelry that is far above the lead base 
variety, much of it being constructed of 
a good quality gold plate. Their interpre- 
tation of costume jewelry apparently is 
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derived from the fact that jewelry that 
is not genuine (not of solid precious 
metal and consisting of imitation stones), 
falls in the costume category. 

This type of jewelry is often just as at- 
tractive as a genuine article since it is 
designed more for eye-catching appeal 
rather than for permanent durability. One 
may well afford several pieces of good 
costume jewelry as opposed to owning one 
piece of real or genuine—hence the popu- 
larity of costume jewelry as such. 

To repair the cheapest or lead base 
variety of costume jewelry is folly, since 
the cost of your repair (if you can repair 
it) is usually more than the cost of the 
article. Too many things can happen dur- 
ing the soldering operation to spoil the 
job to even risk beginning such a task. 
Weigh the advantages and disadvantages. 

A customer comes in with a piece of 
costume jewelry to be repaired, admitting 
that she paid little for it, but is so attached 
to it she can’t bear to think of discarding 
it. This is your cue to win a customer's 
favor and gratitude, and earn a dollar 
besides—or is it? Actually you stand a 1 
to 5 chance of being successful and 
winning this customer. 

Here is what can happen: (1) the 
peculiar finish, whose process only the 
manufacturer knows, is destroyed and, al- 
though the joint is secure, the beauty is 
gone. The finish cannot be restored—by 
the repairer; (2) during the soldering 
procedure, the lead base of the jewelry 
melts as soon as the soft solder does and 
the area collapses, so to speak; (3) 
frequently these pieces are dipped in a 
type of lacquer or varnish that turns 
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brown or yellow at the faintest suggestion 
of heat. Of course it may be possible to 
remove all this and re-lacquer, but then 
how can one spend so much time getting 
a dollar repair job in order. 

The list could go on, but it seems ap- 
parent that the sensible thing to do is sell 
the customer another article, or suggest 
the purchase. This cannot damage a repu- 
tation—attempting to repair a doubtful 
piece of merchandise can. 

To repair the better class of costume 
jewelry requires the use of no new skill 
other than a careful analysis of the mate- 
rial to be worked with. Joints and catches 
nay be handled in the manner explained 
n the March issue of the American 
Horologist and Jeweler. 

To determine whether to soft solder or 
iard solder, simply use a graver to cut 
nto the broken surface. Soft solder is by 
iature soft, and will show a bright lead 
ustre; hard solder will offer much resis- 
rance to the graver, and will be apparent 
it the first touch. Always solder as the 
previous joint was soldered. 

It is advisable to determine in the begin- 
ning just what the material is that needs 
repairing. If gold-filled or sterling, it will 
be so marked and no trouble should be 
encountered; if, however, there are no 
markings and the metal is hard, either 
yellow or white durable metal, then be 
suspicious of heat discoloration. The 
manufacturer is the only one who knows 
the whole story on the strangely finished 
metals, and too frequently the finish is 
very difficult to restore. 

In cleaning up good costume jewelry 
be aware of the artistic shadings and dif- 
ferences in finish that make the item more 
attractive. Many pieces will have varying 
degrees of line-finishes in addition to 
highlights of brightly polished surfaces. 
Although the task of refinishing such 
articles is not beyond the average jeweler’s 
ability, the time consumed restoring 
finishes is very expensive—to the jeweler. 

In a word, the range of costume jewelry 
design and repair technique is too wide 
to focus in a comprehensive manner for 
the average watchmaker-jeweler. Plenty of 
foresight before attempting a job seems 
to be the primary factor to develop. A 
thorough knowledge of good soldering 
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SOLUTION 


The Best by Every Test! 
Always uniform—as- 
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not remove shellac. 
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Since 1877 


BOWMAN TECHNICAL SCHOOL 
Courses in Watchmaking—Engraving—Jewelry Repairing 


A very fine new book of facts about B.T.S. and its work: Your 


and Our School, 


Future 
tells how you can benefit supremely by a B.T.S. course, and will be mailed ¥ you free. 


Write for it. B.T.S. 
Master Watchmaker tests of H. I 
authorities say B.T.S. is the best school. 


You Can Begin Your Course at Any Time 


Write for free ie Your Future and Our 
0ol—te 


Graduates oma Pass any State Board examination, or the Certified 
. of A. Highest 


JOHN J. BOWMAN 
Director 


Registrar 
Bowman Technical School ....... ....... 


Bowman Building, Lancaster, Pa. 


JEWELRY REPAIRING—Continued 


techniques will serve very well in evaluat- 
ing jobs that may be too dangerous or 
unprofitable to repair. 

And—soldering is only one factor; re- 
finishing or restoring the item to its origi- 
nal appearance is considerably more of 
a problem than working with expensive 
jewelry. The better quality is usually of 
solid metal and can always be restored 
like new. 


CLEANING JEWELRY 

Cleaning jewelry quickly and easily 
demands a solution that will cut grease, 
grime, dirt, etc., without danger from 
fumes or to the skin. A most satisfactory 
“stock” solution is a mixture of castile 
soap, soda, ammonia and water; depend- 
ing on whether you are making up a 
quart or gallon, using enough castile soap 
to create a lather, use 2 teaspoons of ordi- 
nary baking soda for a quart of solution 
(increase accordingly for a gallon), use 
as much ammonia as you can stand (since 
this is your grease and grime cutting agent 
—the stronger the better). 

This solution serves very well for 
cleaning rings after polishing with tri- 
poli and rouge. The ammonia will cut the 
abrasives which have a peculiar affinity 
for sticking in corners and grooves. The 
washout brush used with the stock solu- 
tion will do the trick. Customers often 
bring their valuable jewelry to a jeweler 
for cleaning and stone examination; this 
solution is used’ usually after the jewelry 
has a cyanide bath. 

To follow a simple jewelry cleaning 
job through its routine, first check all 
stones to be sure they are secure, and 
tighten any loose stones immediately. Sec- 
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ond, submerge the article in a cyanide 
bath (suspended on a wire). Thirty sec- 
onds usually long enough, depending on 
the amount of oxidization, and use running 
water immediately afterward to remove 
cyanide from the article. Third, lightly 
polish the jewelry, using the rouge buff; 
fourth, scrub up in the stock solution, and 
rinse under running water. Fifth, dip in 
alcohol and allow to dry in a box of saw- 
dust. To avoid fingerprinting and dulling 
the appearance, handle and wrap the 
article in white tissue. 

To comment further on the chemicals 
used: the cyanide will do no more than 
remove tarnish or oxidization, it is not 
a cleaning agent. True, the job looks 
cleaner after the cyanide bath, but the 
cyanide removes no dirt or grime, only 
tarnish. This is why the cyanide dip comes 
before the stock solution scrubbing and 
also before the polishing and buffing 
operation. The polishing and the stock 
solution can do their work far better on 
a surface free from tarnish. 

It is sometimes necessary to use the 
stock solution prior to a cyanide dip simply 
because the cyanide cannot remove the 
tarnish hidden under a greasy film. This 
film must be removed’ first, the cyanide 
can then remove the tarnish and the 
procedure can continue normally. 


TIGHTENING BEZEL- 
TYPE MOUNTINGS 

Many watchmaker-jewelers have a 
wrong idea on how this type of mounting 
should be treated in the tightening proce- 
dure. It is true their methods may work— 
the stone may be just as secure as it origi- 
nally was, but how does it look? It should 
be bright and without a nick or ripple. 
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To explain: I have seen repairmen use 
a punch to hammer and tighten any type 
stone, be it a diamond with prongs on the 
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Fip46 (YGF 
bezel-type mounting. The punch techni- 
que of tightening has its place, but it is 
restricted to the mounting styles similar 
to the one shown in Fig. 44. 

For tightening this type of bezel, use 
steel punches shaped as shown in Fig. 45. 
The punches are easily made from square 
steel stock, measuring about 3 mm. square. 
They should be hardened and tempered 
to a dark straw color. 

The tightening method is hardly a 

roblem since a punch is selected to fit 
the ledge. (See Fig. 46). By placing the 
ring on a steel mandrel and placing one 
end of the mandrel in a hole in the bench 
(see Fig. 47), both hands are free, one 
to hold the punch, the other to tap with 
the hammer. 

During the process of tapping, the 
punch should be moved back and forth 
(always held flat) to avoid making nicks 
and to preserve a smooth surface. To 
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DIP-KLEEN 
No. 2558 


(Non-infiammable) 





For Cleaning Hairsprings 


A new formula made for the express 
purpose of cleaning hairsprings, DIP- 
KLEEN dissolves gum and grease in- 
stantly, but will not affect shellac. 


The large-necked bottle gives a watch- 
maker ample room for hand clearance 
while dipping. 


2 oz. bottle 50c 
Order from Your Jobber 


M. J. Lampert & Sons, Inc. 


Wholesale Distributors 
352 Fourth Ave. New York 10, N. Y. 
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ing 7J precision time piece especial- 
ly priced for quick, steady turnover. 
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at $7.50 
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145 Canal St. New York, N. Y. 
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DIAL PAINTERS 
SINCE 1923 





Ecbuin Bart Tare ae 


21 Loring Rd., P.O. Box 65 
Auburndale 66, Mass. 





Send for Illustrated Price List 








JEWELRY REPAIRING—Continued 


tighten a bezel-type mounting where the 
metal completely surrounds the edge of 
the stone is a very precarious operation in 
some cases. Small, smoothly polished burn- 
ishers should be used here since they will 
curl over the metal evenly and leave a 
smooth finish without ripples or nicks. 

The burnisher is a dangerous tool to use 
so close to the stone, for the slightest 
touch or pressure on the stone may mar 
and spoil it, depending on the hardness 
and durability of the stone. Many stones, 
such as cameos and intaglios, are of very 
soft substance and will not withstand the 
slightest scrape. 

A selection of curved and _ straight 
burnishers should be at hand for tighten- 
ing this style of bezel. The ring is best 
held in the ring clamp for burnisher 
tightening. A very safe way to approach 
the operation is to carefully brace the ring 
clamp against the bench-pin in the manner 
shown in Fig. 48. 





A situation that arises all too frequently 
is the stone that continuously becomes 
loose and won't stay out of the repair 
shop. This is an annoyance to the customer 
as well as to the repairman, and is some- 
times the fault of neither. This happens 
because there was never enough metal 
(forming the bezel) to hold the stone 
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securely from the beginning. 


The customer could not be expected to 
realize this at the time of the purchase; 
the repairman cannot tighten the impos- 
sible. This, of course, boils down to a 
manufacturer's error, and might have been 
caught when the merchandise was checked 
into the store. 


Most jewelers make it a practice to 
closely examine their expensive merchan- 
dise as it is checked in. If all of it, expen- 
sive and imexpensive jewelry, was as 
closely examined, much grief would be 
spared the repair department. 


Correspondence 


Dear Mr. Hardy: 

I am a Korean veteran and am entitled 
to six months of the G.I. bill. I conduct 
my own little business as a watchmaker, 
and ’though I can’t leave my shop, 1 would 
like to ask if you know of any school that 
could offer me a course on ring sizing and 
stone setting, second choice? 

I have a little knowledge of engraving, 
but would like to brush up a little. I would 
like to take a correspondence course on 
these subjects for a period of six months. 

JOSEPH ZABLOTNY 
328 Main Street 
Boswell, Pennsylvania 


Dear Mr. Zablotny: 

I suggest you contact Charles E. Bow- 
man, registrar of the Bowman Technical 
School, Duke & Chestnut Streets, Lancas- 
ter, Pennsylvania. They should be able to 
give you just the sort of training you want 
in all the subjects you mention. 

R. A. H. 
Dear Mr. Hardy: 

Are there any good books on stone 
setting that you might recommend for the 
student fresh out of school to further his 
knowledge in this particular trade. 

I have just finished the watchmakers 
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training course at Bradley University at 
Peoria, Illinois, and would like to gain 
further knowledge in stone setting while 
running my shop here at home. 

Any consideration you might be able 
to offer will be greatly appreciated. 

GEORGE BANCROFT 
Main Street 
Greenup, Illinois 
Dear Mr. Bancroft: 

In answer to your recent letter, | regret 
to say I can think of no book particularly 
devoted to stone setting. When I was 
instructing at Bowman Technical School, 
Lancaster, Pennsylvania, I found that there 
was very little to draw from in book form. 

Since I left Bowman’s I do believe other 
books, including stone setting, have been 
presented to the market, but I do not know 
their authors or where you might obtain 
them. 

However, if you will practice the prin- 
ciples of stone setting as laid out in the 
June, July and August issues of the 
American Horologist & Jeweler, I am sure 
you will be well on your way toward ac- 
quiring the skill for this phase of work. 

R. A. H. 
Dear Mr. Hardy: 

I have been reading your articles in 
A.H.&]. ever since you started to write 
them, and I really enjoy them. I am in- 
terested in repairing expansion bands and 
have been looking for a book or some 
reading material on this, but with no suc- 
cess, So | am writing to you in the hope 
you can help me. 

I am a watch repairman and have found 
that when a link breaks or has to be 
shortened, the price is so high the customer 
feels he should buy a new one, or else 
won't buy at all. 

Morris BATTLE 
1745 Eighteenth Street, N. W. 
Washington, 9, D. C. 
Dear Mr. Battle: 

Thank you for your kind comments 
concerning my articles. As far as I know 
there is no book available dealing with 
the repair of expansion bands, and I 
doubt that there ever will be. 

My suggestion is not to become involved 
with this type of repair because, as you 
mentioned, the price you must charge is 
almost always more than the customer will 
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GREATER COMFORT AND CONVENIENCE 


WITH THE NEW 
BEHR UNIVERSAL EASY-ON LOUPE 


FOR ALL WIRE 
AND PLASTIC 
TEMPLE SPECTACLES 


Behr Model 55 is a lightweight, lifetime loupe 
with maximum flexibility of adjustment for 
single or multi-focal lenses. Easy to install 
or remove. Available in single and double 
loupes. Preferred by craftsmen and techni- 
cians for more than 20 years. 


If your dealer can not supply 
you, write direct to Bebr Manu- 
facturing Co., Oconomowoc, Wis. 


MODEL 55 
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finish with sturdy brown leatherette uphoistering. 
Has height adjustment. 
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($4.25 down and $5.00 per month) 
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Mountings of Distinctive Design 
Engagement Set Mountings 

Gents’ Diamond Mountings 
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and Birthstone 
Samples & Prices ‘ 
On Request 


HAMILTON 992 Bs 


Prices from $27.50 to $35.00 
CAN’T BE TOLD FROM NEW 
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by ELGIN, HAMILTON, BULOVA 
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Mark-Nelson Watch Co. 
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YOU CAN'T LOSE 


You can’t lose Watch Repair Sales with 
POLTOCK—the Supply House that stocks all 
“Hard-to-Get” Parts—-Swiss and American! 
Write Dept. A for FREE Ligne Gauge, Catalog 
and Stationery. JOHN A. POLTOCK & 

15 Maiden Lane, New York 38, N. Y. 
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B. LOWE Holland Bidg. St. Louis 1, Mo. 














WM. S. McCAW CO. 
WATCH MATERIALS — JEWELERS’ SUPPLIES 
JEWELRY — FINDINGS 
Room 215-218, 320 Superior St. Toledo, Ohio 














DIALS REFINISHED 


We offer a service in dial refinishing 
that is 
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pay. To repair these bands like new 
requires special tools and equipment or, 
in other words, factory methods. It is 
hardly advisable for amy average repair 
shop to even consider installing such 
equipment. 

To go into the matter further, any 
band that comes in for repair generally 
falls into one of two categories: 1. Defec- 
tive—in which case the factory will replace 
Or repair it at no charge, (if a name 
brand). 2. Worn out—in which case the 
band has seen plenty of service and the 
customer should purchase a new one. 

R. A. H. 

Dear Mr. Hardy: 
What is the best way after polishing a 
piece of jewelry, to remove the jeweler’s 
rouge (in the corners) ? 

LouIs FIORENTINI 
25 Clinton Avenue 
Cortland, New York 


Dear Mr. Fiorentini: 

The easiest way to remove jeweler’s 
rouge is to let the article soak for a short 
time in a stock solution composed of am- 
monia, castile soap (powdered), soda and 
water. The ammonia should be as strong 
as you can stand it, just enough castile soap 
to lather well. Use about two heaping tea- 
spoons of soda for a quart of solution, and 
increase accordingly for a gallon. 

By using a washout brush, the rouge is 
easily removed and the jewelry will be 
perfectly clean. 

R. A. H. 
Dear Mr. Hardy: 

I have been reading your articles with 
great interest, as I have been connected 
with the jewelry business for quite a few 
years. However, I have had little to do 
with jewelry repairing, but have always 
had a definite interest in that type work. I 
have spent quite a few dollars on text 
books, only to find they contain little in- 
formation on the ordinary jobs with which 
a jewelry repairman is concerned. 

I may find it necessary in the near fu- 
ture, not only for the sake of convenience 
to my customers but for the additional 
profit, to begin doing much of my own 
ring sizing and similar work. Having been 
a watchmaker for a number of years, 1 
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have accumulated quite a few instruments 
usable in jewelry repairing, but according 
to your list of bare necessities, I will need 
quite a few additional tools. "satiate teg ss: 
Would you be kind enough to send me 
the name of the material house with which 
you are connected so that I can, after de- 
termining my needs, order from you and 
be certain of receiving the proper items. 
O. J. POUPENEY 
Base Watch Repair Shop 
Pinecastle AFB 
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Buy with CONFIDENCE from 


POLTOCK 


The COMPLETE Supply House 
























































Pinecastle, Florid nuine 
no a ee Ge 5 ANDY Extra Services: 
ear Mr. Poupeney: owiS? can 
a. appreciate your kind remarks concern- AMERY ats (1 Hairspring Vibrating | 
ing my articles. My business address is: mate gt 
Florida Jewelers Supply, 619 Professional prot arts (Straps Sewed Special | 
Building, Jacksonville, 2, Florida. Watch P ; 
We will be glad to help you in any Train Wheels Cut Special 
way we can. ‘ 
y SAH : pubis ( Cock Dials Refinished | 
we 
Do You Have Daniel Burnap Watch Paper? © Special Stofts Cut C =—— i ® 
The Bristol Clock Museum of Bristol, Conn., © Cases and Dials 


is in need of a photo of a Daniel Burnap Clock 
& Watch Factory watch paper or label, and ile). i.e Te) mele 4 & CO. 


| +1 . . . 
heparin ry > Ay tn furnished same TAAMAWRY RTI NIV Stat ame Ze): ant: 











A jeweler who keeps both feet on the ground 


paradoxically never seems to have any trouble Y Quality 


climbing the ladder of success. - 
VY Precision 
V Service 





HOOVER ¢ STRONG inc 
Golden <7 Refinerd 
119 W. TUPPER STREET 

"Well, now what?" BUFFALO 1, N. Y 

















OcTOBER, 1954 











ANNOUNCEMENT 


We Are the Sole Authorized Distributors for 


A. R. & J. E. MEYLAN 
Stop Watch and Chronograph Materials 
Illustrated Catalogue Sent On Request 





Mail Orders Promptly and Expertly Filled 
for Any Type Swiss or American Watch 
Materials, including Hard-to-Get Materials, 
At No Extra Cost. 


A TRIAL WILL CONVINCE YOU 


MAIDEN LANE JEWELERS SUPPLY CO. 


21 Maiden Lane New York 38, N. Y. 























Watch Dials Refinished 
Workmanship of the highest 
standard 
Prompt and Efficient Service 
Self addressed envelopes and 
price list on request 
Jobber and Watchmaker requests 
invited 
JOSEPH Di TUSA 


93 Nassau St. CO 7-8726 New York 38, N.Y. 














We Want Watches! 
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paid for used watches, scrap gold and 
silver. Shipment held intact pending 
approval of payment. 
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Gray, Georgia 
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O. R. HAGANS PRESENTED WITH 
HONORARY MEMBERSHIP PLAQUE 


* 





Orville R. Hagans (left), receives his honorary 

membership from Henry B. Fried (right), pres- 

ident of the Horological Society of New York, 

while the inimitable Mr. Barny looks on with 
beaming approval. 

Orville R. Hagans, editor and publisher 
of the American Horologist & Jeweler, 
was guest of the New York Horological 
Society at their September 13 meeting. Mr. 
Hagans presented a revolutionary slow 
motion film entitled “The Escapement”’ 
which was filmed in England. An ad- 
ditional feature was the “Incabloc Film”. 

During the course of the meeting, Mr. 
Hagans was presented with a silver honor- 
ary membership plaque “in recognition of 
outstanding contributions and service to 
horology”. The presentation was made by 
President Henry B. Fried, and marked 
the seventh honorary membership to be 
awarded in the 91-year history of the 
organization. 





Speakers of the evening at the Sept. 14 meet- 

ing of the Watchmakers' Association of New 

Jersey in Irvington, were Orville R. Hagans, 

of Denver (left), Harold R. Rapp, service 

manager for the Wyler Watch Agency (cen- 

ter), shown with L. H. Hayenga, president of 
the New Jersey Association. 
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CARL H. ANDERSON ADDRESSES 
KENTUCKY WATCHMAKERS 

The Kentucky Watchmakers Association 
held their regular monthly meeting at the 
Kentuckian Hotel in Lexington, Kentucky 
the middle part of September. A good 
crowd was in attendance. After the usual 
business session, Carl H. Anderson, tech- 
nical editor of A.H.&J., gave a talk and 
demonstration of the use of the oscillo- 
scope in watch repairing and selling. An 
unusual amount of interest was shown in 
the use of the oscilloscope resulting 
in Mr. Anderson being invited to 
be the speaker at the October meeting 
of the association which will be held 
in Louisville. Regular monthly meet- 
ings are alternated between Louisville 
and Lexington, ‘being held on the evening 
of the first Tuesday of each month. In- 
formation relative to the Kentucky Watch- 
makers’ Association may be had by ad- 
dressing George W. Kotheimer, secretary, 
607 South Fourth Street, Louisville 2, Ken- 
tucky. 


CHAS. PURDOM & JACK IVERS 
GUEST SPEAKERS AT LA. MEETING 

The Shreveport-Bossier Watchmakers 
Guild held their regular monthly meeting 
the early part of September. There were 
seventeen members present and two visi- 
tors, Charlie Purdom and Jack Ivers, both 
of WatchMaster, Inc. President Douglas 
Givens and the Fair Committee are work- 
ing on plans for the Watchmakers’ booth 
location at the State fair this year, also 
other possibilities of advertising the guild. 
Mr. Ivers suggested that the guild ask the 
Elgin or Bulova Watch Companies for 
some free booklets on ‘what not to do 
with your watch” to be distributed to the 
public from the Watchmakers’ booth dur- 
ing the Fair. Mr. Purdom delivered a very 
interesting talk about the newer genera- 
tion of watchmakers in America today. Al- 
so a short talk by Mr. Ivers urging every- 
one to attend the U.H.A.A. Convention 
which was held in New Orleans, La., the 
first part of September. 


OLD WATCHES FEATURED 
AT ILLINOIS MEETING 


The meeting of the Illinois Watch- 
makers Association in September featured 
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a historical review entitled “‘The Duebe: 
Hampden Story” which was published by 
James W. Gibbs and distributed to mem- 
bers of the National Association of Watch 
& Clock Collectors. The members were 
urged to bring old-time watches with them 
to the meeting, especially those having 
the names of Washington, Lincoln, etc. 
Some of the members are making a series 
of these famous named watches. 





No. LRIO!-17J Font 60 Mt. 
Handset Rhinestone Case/SB 
CO RGIOE <i cciciccscmsindsnncth $11.00 


Prices Do Not Include Postage 


Write for folder illus- 
trating our latest spe- 
cials in watches and 
attachments. 


RESSEL WATCH COMPANY € 


Importers and Distributors of Fine Watches 
and Attachments 


87 NASSAU STREET, NEW YORK 38, N. Y. 

























WATCH DIALS 
REFINISHED 


4 Days’ Service 
Complete Line Watch Cases and Dials 
MICHIGAN DIAL 
REFINISHING COMPANY 
603 METROPOLITAN BLDG. 
Detroit 26, Mich. 





















WATCHMAKERS + JEWELERS 
ENGRAVERS © INSTRUMENT MAKERS 















SPECIAL THIS MONTH: 
Precision Tools & Materials 

Seitz Friction gowsins. Tool—Seitz Jewel As- 

sortments—Jacot 

ae Hole pene ee a er 

Blades—Sleeve Wrench Pivot Polisher. (round (rounder) 
vers—R. Pallet 

Pallet Stone Holder. 











Otatie i all Calibers (perfect pivots) $1.00 doz. 
—Ste 60c fn, ey ngs $1.65 doz.—Unbreak- 
able ‘Mainsprings doz.—H & M HANDS with 
SOCKETS (blue or om) $1.25 doz., pair on card. 


Inquire about SPECIAL BARGAIN WHOLESALE Prices. 


MODERN TECHNICAL SUPPLY CO. 


Dept. 10MAH, 55 West 42nd St., New York 36, N. Y. 
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URGE RETAILERS TO PROMOTE 
WATCH FASHION PARADE 





WINDOW DISPLAY: "A SPECIAL-FEATURE 
WATCH FOR EVERYONE" 


Types of watches to display: Men's and 
women's shock- and water-resistant and anti- 
magnetic models; calendars; chronographs; 
belt watches; convertible travel pieces. 
Props: | hammer; | block of wood and nail; 
3 trout flies; | float; a fishing line and 3 
hooks; | sea shell; a piece of rough coral or 
sponge; | large sheet of sandpaper; glass 
bubbles; | magnet (can be cut out of heavy 
cardboard). Most of these props can be ob- 
tained from your local sporting goods store 
or pet shop. 


Retail jewelers throughout the U. S. 
are strongly urged by The Watchmakers of 
Switzerland to place full merchandising 
emphasis on the Watch Fashion Parade, 
the industry-wide promotion scheduled 
for October 28 through November 6. 

To help the promotional event, the 
Swiss association is devoting its October 
full-color, full-page national consumer ad- 
vertisement to copy and illustrations that 
are aimed at boosting consumer interest 
in the promotion, and to build extra 
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jewelry store sales during that period. 

The Swiss suggest that jewelers feature 
reprints of the ad in their windows, tying 
in their displays of the outstanding Swiss 
watch lines they carry with the national 
campaign. 

The jeweler’s store windows, his in- 
store displays, and his newspaper advertis- 
ing, it is suggested, should feature the 
latest in special-feature and fashion 
watches during this period. Such a display, 
it is pointed out, sells the jeweler to his 
community and urges people to shop in 
his store, to rely on him in choosing or 
servicing a fine jeweled-lever Swiss watch. 

Three special window displays that can 
be adapted by the average retailer were 
set up by The Swiss Watchmakers at the 
recent national retail jewelers’ conventions. 
One featured self-winding watches, the 
second, fashion watches, and the third, 
special feature watches. 


ZENITH CLEANING MACHINE 
FOR INDUSTRIAL USE 

The newly perfected Zenith Instro-Met, 
an industrial cleaning machine, has te- 
cently been introduced on the market, and 
is said.to be ideal for all instruments and 
machines with fine and delicate parts. 

The machine cleans, rinses, polishes, 
and dries, and can handle electrical and 
mechanical parts either separately, or in- 
termixed, or in bulk. 

An all-in-one machine, it can be used 
to clean clock parts and time clocks, radio 
and television parts, typewriter parts, 
meters, bearings, automatic instruments, 
etc. It features aluminum tanks, divided 
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mesh basket, finger-tip control, reversing 
action, removable basket compartments, 
motor-driven drying unit, rheostat speed 
control, to mention a few, according to 
the manufacturer. 





Further information regarding the 
Instro-Met is available by writing directly 
to the Zenith Mfg. and Chemical Co., 52 
Beekman St., New York 38, N. Y. 


SWISS ANNOUNCE JUDGES OF 
WATCH INSPECTION CONTEST 

Six presidents of national jewelry and 
horological trade associations have accepted 
invitations to serve as judges in the Na- 
tional Watch Inspection Time Contest, it 
was recently announced by The Watch- 
makers of Switzerland, sponsors of the 
competition for the sixth consecutive year. 

The mnewly-announced judges are: 
Milton B. Freudenheim, National Whole- 
sale Jewelers Assn.; Seymour Greenberg, 
National Jewelers Assn.; Oscar Kind, Jr., 
American National Retail Jewelers Assn. ; 
Norman Luth, United Horological Asso- 
ciation of America; Eugene Sobel, Watch 
Material Distributors Association of 
America; and Howard Schrantz, Horologi- 
cal Institute of America. 

A record number of entries have been 
received from all parts of the United 
States for the contest, which closed at 
midnight, September 25. To enter, owners 
and employees of retail jewelry stores and 
retail watch repair shops were required to 
complete the statement, “I believe the 
watchmaker is vitally important to the 
retail jewelry store because...” in 150 


OcTOBER, 1954 








SPECIALISTS IN HARD-T0-GET PARTS 

Plates - Bridges - and Backs j 

Weed Monccenit | teaten Cleaning Only 
STANDARD NAME WATCHES ' 
3. B. Watch Bands - Hanwil Mens’ Jeweiry WW 
Write Postcard Today for Free Catalogues if 
K.B.F. DISTRIBUTING CO. ‘YHOLRSALE i 
71 Nassau Street New York 38, N. Y. 











SCRAP vs. MOVEMENTS 


5 

10 Swiss High-Grade Wri 1 
American Wristwatches: Elg.. wait. ete... - aS 

15 Wrist Mvts., lever P 

5 Antique Sliver Wal itch “kee 
Above need minor repairs. Write for price I 

B. LOWE, Holland Bidg., St. Louis 1, Mo. 























Mr. Jeweler! 
If you can't make money on 
watches, put in a line of Aristo 


BAROMETERS 


Retailing from $10 to $16 
Send for pamphlet J54 


ARISTO IMPORT CO., Inc. 
630 5th Ave., New York 20, N.Y. 











WATCH MATERIALS 
DIRECT FROM THE IMPORTER 
Duro-Flex Main Springs 


Your choice of 3 pes. from 3 
popular numbers 3 doz. 3. 33° 


1 DOZEN 3 DOZEN STEMS 
SWISS WATERPROOF $1.00 each calibre for 

CROWNS all popular Swiss 
TAP 10 Only $1.25 Models 


K. & A. WATCH SUPPLY CO. 
55 W. 42 ST. BR. 9-2955 New York 36, N.Y 














TIKVRLIDDATLOnie 


We offer a service in dial refinishi 
that is cell 


perf 
AE work at 
reason. Drop us a 


FAYMA DIAL 


REFINISHING 











WHEEL... PINION CUTTING 


All work done in England. Excellent service. 
Averages 3-4 weeks. Must have sample. 


Let us estimate on your next repair wo 
CHARLES TERWILLIGER  eromxvine. "N. ¥ 














INDUSTRY NEWS—Continued 


words or less. 

One thousand dollars in valuable prizes 
will be awarded to winning entries in the 
competition, designed by the Watchmakers 
of Switzerland to point up the value of the 
watchmaker and the repair department in 
building and maintaining retail store 
traffic and profits. 

Grand prize will be a black and gold 
Neuchatel clock, 29 inches high. The 
second, third and fourth prize-winners will 
each receive a fully equipped Swiss stak- 
ing tool set with an assortment of pre- 
cision punches, while the next four 
winners will each be given an assortment 
of fine Swiss hand tools. 


NEW MEN'S ETERNA-MATIC 
FEATURES SQUARE LUXURY 





Pictured above is Eterna’s new square, 
self-winding Eterna.Matic for men (model 
No. 113 RD-1319). A slender watch and 
water-resistant, this model retails for 
$250.00 FTI., in 14-K gold; at $100.00 
FTL., in stainless steel. 


STEPHANS BROTHERS OPEN N.Y. 
DIAL REFINISHING FIRM 

The watch dial refinishing firm of 
Stephans Brothers recently announced the 
opening of their business at 42 W. 48th 
St., New York City. They were formerly 
associated with Dutcher Brothers for 17 
years. 


ORVILLE R. HAGANS PRIZE 
AWARDED IN TOKYO, JAPAN 

The Orville R. Hagans Prize of the 
Japanese Society of Chronometry was re- 
cently awarded in Tokyo to Masahisa Ka- 
mada, chief of the Chronometry Section 
of the Japanese Central Inspection Insti- 
tute of Weights and Measures. 
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The yearly award was made in recogm- 
tion of Kamada’s service for the develop- 
ment of the art and science of horology 
in Japan. 


“MIRACLE POWER’ UNIT 






e % 





The unfailing power and continuous, 
accurate performance claimed for the new 
Chastell clock is due to the power unit 
shown above, a precision electro-dynamic 
converter, built into the clock. 

The clock is self-powered, requires no 
winding, wires, plugs or sockets, and the 
maker states that the unit is considered to 
be the greatest clock development in nearly 
200 years. The Chastell clock is produced 
in Switzerland, and is sold in the United 
States by the Chastell Corp., 15 W. 46th 
St, Pe oe. 


SWIGART PRESENTATION AT 
OHIO JEWELERS CONVENTION 





Mrs. D. J. Sansotta of Crown Jewelers, 
Marion, Ohio, draws the winning ticket 
for the S. U. C. crystal cabinet given away 
by the E. & J. Swigart Company of Cincin- 
nati at the recent Ohio Retail Jewelers 
Convention in that city. Assisting her is 
Irving Soloman of the S. U. C. Crystal 
Company. The cabinet was won by A. L. 
Lamping of Beck and Dolf, Cincinnati. 
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UNDER ALL CLASSIFICATIONS, excl 
words, ten cents for each additional w 


RATES (Payable in Advance) 


p penne Wanted, $2.50 for the first 2 


BOX NUMBERS, or Blind advertisements, 50 cents additional for postage and 
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& SERVICES AND TRADE WORK 





Chronographs, Datographs, Automatics Only 
Repaired for the trade 
WatchMaster tested 
Write for price list 
Cc. L. Penrod, Watchmaker 
% Ent Air Base PX 
Colorado Springs, Colorado 





WANT FEWER COMEBACKS? 
TRY MY WATCH REPAIR SERVICE 
WATCHMASTER TESTED 


DAVID G. PHELPS 
701 PERSHING AVE. 
WHEATON, ILLINOIS 





Guaranteed — Expert 
Watch & Clock Repairing 


K. A. 
Certified Wa aker 
47 Marine St., Thomaston, Conn. 





NEW CLOCK MATERIAL 

Junghans, Becker, Keizle, Mauthe, French, Her- 
schede, Revere, Kundo, Schatz and Cuckoo, Seth 

Antique Parts, 400 day. American Chime 
and others. Dial, W t —_ —— Metai 
and Wood Case gh ig: Send 
Part or Movement only. Vin hood, Time Repairs, 
2221 Fowler Street, Cincinnati 6, Ohio. 





Foreign a da ti Mgt t and electric 
and domestic sp 
movements—prompt service. Work guar 
anteed. 

GEM CLOCK SERVICE 
5423 West 25th St. 
Cicero 50, Ill. 





HAIR-SPRING 
Hardened, Tempered, Sharpened 
VALDEMAR VIRTANEN 


Box 321, Ithaca, New York 





EXPANSION BANDS REPAIRED 
FLAT RATE OF $1.00 
24-HOUR SERVICE — NO a 
NDS FINISHED LIKE NEW 


OUR WORK GUARANTEED 
EVERY TYPE OF 
JEWELRY REPAIR DONE 
MORLEN REPAIR SERVICE 
8726 S. MERRILL AVE. 
CHICAGO 17, ILLINOIS 
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EXPANSION BANDS & LIGHTERS 
75c plus material cost. 
Ring S 


& 
Rt. # 1, Crete, Ill. 





WATCH REPAIRING 
5-DAY SERVICE 
All Work Tested On 
WatehMaster 


MERIT W. 
1105 So. asth St., Phila., Pa. 





BETTER PAPER CLOCK DIALS 
Your exact size — no trade marks — including 
Calendar and Steeple—Roman or Arabic. For in- 
formation write Custom Dial, 5837 North Hope 
St., Philadelphia 20, Pa. 





William A. Phelps 
4106% Glenway Avenue 
Cincinnati 5, Ohio 





KNOW YOUR VIBRATOR 


Quality —- Speed — Dependability 
Vibrating — ee: — Jeweling 
Mail Direct—Same Day Service 


Hairspring Vibrating Co. 
406 32nd St. 
Union City, N. J. 





Watchmaker’s Watchmaker 
We enieima in chronographs, repeaters, making 
parts, jewel fitting, Bee heels and pi 
made, all a ‘*o~9 Gana. 





156 ‘Gasee St. 
New York 38. New York 





Watch reparing for trade; WatchMaster timed, 
prompt service, reasonable prices; out-of-town 
a — a solicited; price list, references 

WARD H. HAY, 1523 Halsted 
Street, "Chicago Helekte llilnois. 
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@ SERVICE AND TRADEWORK (Cont.) @ 


& ARTICLES FOR SALE s 





Precision Watch Repair 
WatchMaster 3 position ratings, first class care- 
fully checked repairs. Price list available. Post- 
paid shipments, 5 day service. 

Trescott Watch Serv 

55 E. Washington St., Suite 1021 
Chicago 2, Illinois 





HIGH GRADE WATCH repairing to on. trade. 


Chronograph and repeater epetiatete; | 8 
service: all work at reasonable prices and fale 


guaranteed for 1 year. Watches timed and tested 
on gn WATCHMASTER. Insured shop; 8 first-class 
watchmakers at your service. References and 
price list on request. Mail orders our special 
A. H. Schierer, 101 S. Marion St., Oak Park, 


SPECIAL OFFERING 
100—5g” D. F. Spring bars for only.............. 
1000 watch screws, 3 to 18 Ligne for........ 
1 doz. crowns yellow 8% tap 10 jn oe 
1 doz. crowns 6x8, yellow or white, T-10.... .50 
1 doz. waterproof crowns, 

10% and 11% Ligne in tap 10 only........ 

1 doz. setting bridges for F-120 or F-60...... 
Timing washers ass’d., one gross for only.... .25 
Terms net cash. Sorry, no C.O.D.’s 
Willis Importing Co. 

509 Willis Avenue New York 55, N. Y. 











Swiss Wrist Watch Movements, 25c, 50c, 75c, 
$1.00. Amer'can Wrist and 18 size. $1.00-$1.50, 
T-Jewel. $2.00-$2.50, 15-Jewel. 5 Swiss Wrist 
Watches $5.00. 5 American Wrist Watches $10.00. 





Send me your chronographs only. 
Fast service. 
Prices on request. 
C. G. Garabedian 
88 Charles St., Boston 14, Mass. 





TWEEZERS RECONDITIONED 
Don't Throw Tweezers Away—Have Them 
Reconditioned Like New. 
50c a pair plus postage. Send your TRADE watch 
repairing, low prices. THE HOME SHOP, % G. C. 
FELLOWS, Box 156, Sanford, Florida. 





Clock wheels, Pinions, Ratchets and Bevel Gears 
made to sample. Music Box parts made. Broken 
teeth replaced in wheels and barrels. 
William A. Phelps 
4106 Glenway Avenue 
Cincinnati 5, Ohio 





American Time Shop 
P. O. Box 4181 
Atlanta, Georgia 
Your friendly southern mail order watch repair 
trade shop. Guaran repairs, open accounts 
accepted. Write for information. 





CLEVELAND WATCH REPAIR 
329 Schofield Building 
Cleveland 15, Ohio 
can accept several new accounts. Highest stan- 
dard of workmanship. Watches timed on Paul- 
son Time-O-Graf. Cases polished and washed. 
All work guaranteed. Prompt Service. 





Expert Watch and Band Repairing. Factory 
methods used in all repair work. Price list on 
request. Alvin Baggett, 4720 12th St., Detroit 8, 


Michigan. 





Specialist in Fine Crystal Fitting to the trade. 
All bezels buffed at no extra cost. Same day 
service. Jack Smith & Co., 145 N. High St., 
Room 811, Columbus 15, Ohio. 





All need repair. 50 Assorted gold-filled crowns, 
new for wrist watches, $2.00. 

Morris Frey Watch Co. 

916 Holland Bldg. 

St. Louis, Missouri 





CLOCK MATERIAL 
Krause Bros. 
Wholesalers and Manufacturers 
179 W. Washington St., Chicago 2, Ill 





USED tools, benches, lathes, Cleaning Machines 
Staking Tools, Etc. R. P. GALLIEN & SON, 220 W 
Fifth Street, Los Angeles 13, Calif. 





Sacrifice New J R Westlake Staking Tools. 100 
Punches, 20 Stumps. Money Back Guarantee. 
Cash or C.O.D. $24.50. 


TRE 
EAST NORWALK, CONN. 





B. & M. Horological Supply 
23000 Summerland Avenue 
North Olmsted, Ohio 

We put our address at the top because we 
didn’t want you to miss it on our Special Fall 
Offer. 24 individually packaged assorted Crown 
Brand Click and Set Springs for the most popu- 
lar A. S. Font, Gruen and Eta Models. Plastic box, 
included, only 99c. Money Back Guarantee. 





Watchmakers! Beginners 
Watch movements for material A or 
practice. Send for Price List. 
Max Presant 
192 N. Clark St. 
Chicago 1, Illinois 





Paulson Crystal Control Time Micrometer, origi- 
nal cost $350.00. Perfect condition, complete 
with earphone $150.00. Will ship subject to ex- 
amination on receipt of $25.00 deposit. Write 
to Box 101, American Horologist, P. O. Box 7127, 








Would like one account for the trade. Can han- Capitol Hill Station, Denver 6, Colo. 

dle five watches per week. All work guar- 

anteed. Trenton Watch Shop, Trenton, Ten- 

— * DIAMONDS AND GEMS * 
® ARTICLES FOR SALE * DIAMONDS—LOWEST WHOLESALE PRICES 





New Westlake Staking Tools—100 Punches—20 
Stumps—Top Quality—-Money Back Guarantee. 
Cash or C.O.D. $36.00. 
METALIX MFG. CO., INC. 
FITCH STREET 


26 
EAST NORWALK, CONN. 
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Airmail for price list and particulars about di- 
rect import. Established jewelers only. Joachim 
Goldenstein, Diamond Club, Antwerp, igium. 





Ring stones: Genuine, synthetic, imitation, any 
size or shape. Stones set, rings sized. Titania 
gems, any size also mounted. Ace Lapidary, 
P. O. Box 67, Jamaica, N. Y. 
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* HELP WANTED ae 





SALESMAN wanted to handle line of diamond 
mountings as a sideline. Very competitive prices. 
Rogers & Bronner 
1232 16th St. 

Denver, Colorado 





cd WANTED TO BUY 2 





Cash paid for used watches, broken expansion 
bands, and scrap. J. Rubinsky, 333 Washington 
St., Boston, Mass. 





* BOOKS * 





HOROLOGY BOOKS—Catalogues, Pamphlets. Send 
your wants. Free list. H. Birnbaum, 218 East 
59th Street, New York 22, N. Y. 





Helpful Hints on Watch Repairing. 64 page book; 
100 illustrations. 75c per copy. Dean Company, 
Box 3218, Daytona Beach, Florida. 





Watchmakers Journal contains instructive articles 
for watchmakers, students and collectors. $1.00 
year. Sample copy 20c. Dean Company, Box 3218, 
Daytona Beach, Florida. 





Free Catalog—lllustrating the latest style Famous 
Name Brand Watches and Sterling Silver. Write 
to Dept. 0-5, % American Horologist and Jeweler, 
P. O. Box 7127, Capitol Hill Station, Denver, Colo- 
rado. 





Practical, time-saving help for 
watch and clock makers 
“THE MODERN CLOCK” 
By Ward Goodrich ..-$4.95 
(‘502 pages on clock repair) 
“THE WATCHMAKER’S LATHE” 


By Ward Goodrich $3.95 
(264 pages on the American lathe) 


“PRECISION TIME MEASURES” 


By Charles Higginbotham $4.50 
(354 pages on watch repair) 


All 3 books $12 postpaid. 
COD'’s, postage extra. 
Order from your supplier or direct 
from publisher: 
NORTH AMERICAN—Dept. 84K 
2320 Milwaukee Avenue, Chicago 47, Illinois 














Watch adjustments are the key to close timing. 
My book, A PRACTICAL COURSE IN HOROLOGY, 
answers every adjustment problem. The price: 
$3.25, includes postage. Harold C. Kelly, 263 May 
Ave., Monrovia, California. 
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BOOKS (Cont.) * H 





te 

NEW! “Bench Practices for Watch Repairers”, by a 
Henry B. Fried. Watchmakers’ most valuable 
and practical aid in specialized watch repairing. 
Many, many illustrations. Only $4.95 plus 10c 
postage. Order now from Roberts Publishing Co., 
American Horologist & Jeweler, P. 0. Box 7127, 
Capitol Hill Station, Denver 6, Colorado. 


fo 





tion $5.00 one year, $9.00 two years. U. §. 
Agents: OVERSEAS PUBLISHERS’ REPRESENTA- 
TIVES, 66 Beaver St., New York 4, N. Y. 





Illustrated quiz questions, problems and solutions 
for students, apprentices, and advanced watch- 
makers. Helpful for exams; reviews; reference. 
333 QUESTIONS and ANSWERS. $1.75 postpaid. 
Seven-day return privilege. Chicago School of 
Watchmaking. 2330 N. Milwaukee Avenue, Chi- 
cago 47, Illinois, Room 214K. 





. FOR SALE * 





Clock Movements—German 30-Hour 2%” bezel, 
Roman dial, fits antique brass and China clocks 
with 2%,” opening, case thickness of 114,” to 2”, 
$3.15 postpaid. German 4 oa 8- goid i 13/16” 
1, fancy Roman dial acgeroans: 
fits 254” opening, case thickntes of 
$8.00 each. Louis Pierlot, 1010 South tpn /t a 
Inglewood 1, California. 





Watch Materials: I specialize in close outs. 
Write: Fred Harmon, 


Box 
Somerset, Kentucky 





FOR SALE 
Used Time-O-Graf. Good condition. 
Bill Seielstat 
2881 Garfield St. 
Denver 6, Colorado 


Large C & E Marshall Peerless Cleaning Machine. 
ene new. $85.00. Perry Jewelers, Perry, Okla- 
oma. 








Genuine English Antiques y 
Tallclock movement (mentiainer, 8 days, e 
painted dial, $35.00. 


Skeleton Clock, pretty, $56.0 
Antique silver “ case” verge watch, $21.00 
French Mysterious Clock, ag 


(Diminutive ) Regulato: 
Vigne Bath 1800, Collector's piece, $300.00 
Full Strike Skeleton Clock, $99.00 
Complete = pe from $50.00 


VINCENT TOPHAM, ANTIGUARIAN HOROLOGIST, 
ASHTON-UNDER-LYNE, ENGLAND 





& BUSINESS OPPORTUNITIES * 





Opportunity for a young man watchmaker. Es- 
tablished mail order repair and watch material 
business. Small investment. 
Max Presant 
192 N. Clark St. 
Chicago 1, Ill. 
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The following 16 pages numbered 17-32, make up the second 
sectional insert reprinted from T. D. Wright's great book "Tech- 


nical Horology." 


The 114 pages of “Technical Horology" will be presented 
monthly in the American Horologist & Jeweler in consecutive 
16-page inserts, numbered as the original book pages are num- 


bered. 
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There may be some conditions where the barometric error is just corrected by 
the circularerror. It is claimed for the Westminster clock that (almost by accident) 
the normal are described by its pendulum is of such extent that for any ordinary 
barometric change the errors are so corrected. If, however, the variation of arc 
should be produced by any other cause than the alteration in barometric pressure, 
the circular error would assert itself. 

With pivoted or knife-edge suspensions wear of the rubbing surfaces by 
increasing the friction may reduce the arc. 

Considerable variation of arc may also be produced by change in the energy 
of impulse communicated to the pendulum. Wherever conditions permit a weight 
should be used to drive a clock, because the force exerted by it on the train does not 
sensibly vary, whereas a spring exerts a much greater force when wound to the top 
than when it is nearly down. By using a fusee the force exerted by the spring 
may be equalised at the train, but the result is seldom so perfect as the natural 
uniformity of the action of the weight. If the clock has to be moved about, or is 
subject to excessive disturbance, as on board ship, or if the case is small or short, 
giving but little room for the fall of the weight, a spring must be used to drive; but 
when there is plenty of room for the fall, and the clock is fixed, a weight should 
always be used. When the pivots and bearings of the wheels and pinions, and the 
acting parts of the escapement, wear, there is more friction absorbing the work 
done by the motive power, the energy of impulse to the pendulum is less, and 
the arc of vibration decreases. As the clock gets dirty and the oil thickens more 
energy is destroyed, and the are decreases. 

It has been claimed that when the largest arc described by the pendulum is 
within 2° from point of rest any variation of arc within that limit does not cause 
any serious change of time. We, therefore, find that good clocks are made to 
describe small arcs. The time of the clock is then nearly independent of variations 
of impulse, due either to dirt, or to variations in the motive power. 

The error is not quite a negligible quantity even with this small arc. Observa- 
tions, extending over several years, of the rate of a very good regulator, show that 
the error is appreciable. When the clock is quite clean and fresh oiled the normal 
total arc is 3.6° (amplitude 1.8° from rest). The change of temperature in the clock 
room is small throughout the year, and there is no observable temperature error. 
There is a small barometric error, but its effect has been allowed for and a record of 
the readings has been kept. 

With the aro of 3.6° the clock was losing 1 sec. per day; after about a year the 
arc had decreased to less than 3-4°, and for many months it maintained a rate + 0. 
At the end of three years the arc noticeably decreased to 3° with a gaining rate of 
| second perday. The clock was cleaned, great care being taken not to disturb the 
pendulum, which is supported on a bracket apart from the movement. The only 
thing done to it was to clean away the dirty oil from the notch in which the crutch 
pin works, and re-oil it. After the movement was thoroughly cleaned and oiled the 
pendulum at once took up its old arc of 3-6° with a losing rate of 1 sec. per day, as 
before. A similar effect had been observed on previous occasions. As a decrease 
in amplitude from 1-8° to 1-5°, or one-sixth of its largest arc, produces a gain of 
2 secs. per day, the circular error cannot be considered “ negligible.” 

The oil used for the escape teeth and crutch pin was a mixture, 2 parts of 
Cuyper’s clock oil to 1 part of vaseline, and it appears to answer very well. Pure 
vaseline was tried on another clock, but was a failure. After going a comparatively 
short time it was found that the escape teeth had scraped the pallet face dry, leaving 
a heaped-up bank of vaseline on either side of the path. 

Almost all materials expand in heat and contract in cold, but there is consider- 
able difference in the amount of expansion and contraction of different substances. 
Brass expands more than iron or steel, while wood expands much less. Most 
materials available for use as pendulum rods do expand in heat, so that an un- 
compensated pendulum gets longer when the temperature rises, and its time of 
vibration gets longer; when the temperature falls it gets shorter, and the clock 
gains. A common pendulum with iron rod will vary 3 seconds a day for a change 
in the temperature of 10° F. As the coefficient of expansion of wood is small, it is 
one of the best materials to use for the rods of uncompensated pendulums. It 
should be well seasoned, straight in the grain, and should be varnished or gilt to 
render it impervious to moisture. 

Variations in the rate of a pendulum caused by changes in the temperature are 
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far greater than those caused by changes in the density of the air, or by variations 
in the are described. Fig. 8 illustrates some of the Compensation Pendulums 
designed to correct the temperature error. The first is Graham’s Mercurial Pendu- 
lum. In this the upward expansion of the comparatively short column of mercury 
in the jar just corrects the downward expansion of the steel rod and stirrup, etc., 
so that the effective length of the pendulum remains constant in all temperatures. 

The second is Harrison’s Gridiron Pendulum. In this the upward expansion 
of the four brass rods corrects the downward expansion of the five steel rods. 
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FIG. 8. 


The third is Smeaton’s Glass-rod Pendulum. The small downward expansion 
of the glass rod is corrected by the compound bob made of three tubes. The inner- 
most tube is of zinc resting on the rating nut, therefore expanding upwards ; from 
the top of the zinc tube hangs an iron one, expanding downwards, and having a 
collar on its lower end ; on the collar rests a thick outer tube of lead, expanding 
upwards like the zinc. 

The fourth is Ellicott’s Pendulum. The steel rod has a brass one in front of 
it, connected to it by double-shouldered screws working in slots in the brass, and 
separated from it by washers, the brass being free to expand and contract more than 
the steel. The lower end of the brass rests on the short arms of two levers pivotted 
on the steel rod, the long arms of the levers support the bob at its centre. In heat 
the brass, expanding more than the steel, presses on the short arms of the levers, and 
raises the bob as much as the lengthening of the steei rod has lowered it. 

Neither Smeaton’s nor Ellicott’s came into general use, but Graham’s has 
proved serviceable up to the present time almost everywhere, and Harrison’s is 
still much in use in France and other countries. 

The Zinc and Steel Tubular Pendulum is now much used for turret clocks, and 
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in many astronomical and other regulators. The zinc expands and contracts 
much more than brass for the same change of temperature, so that if it were 
made gridiron fashion one pair of zinc rods would compensate the centre steel 
rod and two steel side rods. Five rods in all, instead of the nine required when brass 
is used. As a tube in section is a pair of rods, we obtain a more compact arrange- 
ment by using tubes, Centre rod is steel, carrying the rating nut, on the nut rests 
the zinc tube which, for a seconds pendulum, has to be about 24 inches long; 
hanging from the top of the zinc tube is the outer steel tube, fully half the length of 
the bob shorter than the zinc one, having a collar at its lower end, on which the bob 
is supported near its centre. The outer steel tube is slotted back and front for the 
greater part of its length, and the zinc tube has a series of holes down it, so that 
the air may freely reach all parts. 

The “ Invar ” Pendulum is the latest form of compensation pendulum. “ In- 
var ”’ is the commercial name for Dr. Guillaume’s alloy of nickel and steel. Nickel- 
steel has a remarkably small coefficient of expansion, so that a very short tube of 
brass or steel is sufficient to compensate the changes in the Invar rod. 

The methods of determining the proportions of the different materials used in 
the construction of Compensation Pendulums will be dealt with in another chapter. 

It is extremely important that the cock or bracket from which the pendulum is 
hung shall be rigidly fixed. Any vibration or shifting of the support will seriously 
disturb the time-keeping. 

It is also important to notice that the centre of suspension, or that point in the 
spring about which the pendulum turns, coincides as nearly as possible with the 
centre of the pallet and crutch arbor, so that there shall be no up and down motion, 
and consequent friction, in the fork. 

When a clock pendulum is raised from its position of rest to set it going, 
it receives energy, this energy is partly dissipated in overcoming resistance, and 
work has to be done to keep it going. In winding the clock up a store of energy 
is given to it sufficient to provide the necessary work for some predetermined period 
of time. The whole of the work thus stored up does not reach the pendulum, some 
of it is lost in overcoming the resistances in the clock itself. If the train is coarse 
and roughly finished, a heavier weight will be needed than when it is well made. 

The actual amount of energy required by the clock is determined by experiment, 
or by the experiments of those who have gone before us. When we know the power 
necessary to maintain the motion of a pendulum we may obtain that power from 
forces differing in magnitude. The energy of the weight is proportional to its 
magnitude, and to the distance of its fall. The same weight can drive the same 
clock for a longer period if we can give the weight room to fall farther. The power 
of the weight is proportional to its magnitude and to the rate of its fall, so a small 
weight falling rapidly may have the same power as a large one falling slowly, but to 
keep the clock going for the same length of time would require more fall. The fall 
available is determined in a house clock by the length of the case, and in a turret 
clock by the height at which the clock is to be fixed. The clock should then be 
designed to make use of the whole fall during the required time of going. The rate 
of falling depends on (1) the train, which determines the time taken by the barrel 
to make one turn, (2) the size of the barrel (the larger the barrel the more line will 
be unwound at each turn, and the quicker the weight will fall), (3) the method of 
suspending the weight. If we take an 8-day clock and place on it a barrel of half the 
diameter, the clock would go for 16 days with the same fall, but the same weight 
would have only half the power, because it would be falling with half the speed. 
We should need to double the weight to get the same impulse, and to keep the clock 
going. If we altered the train so that the barrel took twice as long to turn round, 
instead of reducing it in size, the same result would follow : we should have to double 
the weight. Very heavy weights so used are objectionable, because the pressure 
on the barrel pivots is increased in the same proportion, and they wear out quicker. 
We are sometimes required to make clocks that will go for lengthened periods with 
a limited fall. The best way to effect this is usually to support the weight by mul- 
tiple lines. We have to increase the weight in the same proportion as the required 
time of going, because that extra work has to be done, but there is no increased 
pressure at any part of the train. 

Suppose a weight is hanging direct from the barrel by a single line, the force 
along the line will be equal to the weight, and that will be the force tending to turn 
the barrel at its circumference (with a certain modification referred to further on). 
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Now suppose we hang twice the weight by a double line in the usual way, the weight 
being supported by a movable pulley riding on the line, and the end of the line 
being carried up and fixed to the seat-board or a beam. Both parts of the line 
assist equally in supporting the weight, therefore, the force acting along the line 
to the barrel is only half the weight, and is exactly the same as when the lighter 
weight was hanging by a single line. For the weight to fall one foot, two feet of 
line must be unwound from the barrel, as both sides of the line have to be lengthened 
one foot, so for the same fall twice the length of line will be used, the barrel will 
make twice as many turns, and the clock will go twice as long without rewinding. 
Now suppose that instead of fixing the end of the line to the beam, we pass it over a 
pulley fixed there, and bringing the end down, tie it to the strap of the pulley that 
supports the weight. Three lines will be supporting the weight, the force along 
each will be one-third of the weight, and to obtain the same pull at the barrel three 
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FIG. 9, 
times the weight must be used ; but then the weight will only fall at one-third the 
rate, and the clock will go three times as long. Again, suppose that instead of tying 
the line to the pulley — we pass it round ancther pulley attached to the same 
strap, and carry the end of the line up to the beam. Four lines will be supporting 
the weight, which must be four times as heavy to get the same pull at the barrel, 
but the clock will go four times as long. 

The principle might be indefinitely applied to any number of lines, but many 
lines would be unwieldy. It is seldom that more than three lines are used, and 
perhaps never more than four. 

Let W =the weight used, then the force at the barrel edge with a single line = 
w, with a double line = 7, with a triple line = ¥ , witha quadruple line = ¥, so to 
obtain the same force at the barrel the weight must be increased in the same 
proportion as the number of lines supporting it. 

It may assist you in remembering the arrangements to note that when the 
number of lines is even the end is fixed to the beam, and when odd is attached to 
the pulley strap. The only difference that might be necessary in the clock when 
made to go for a longer period in this way, would be due to the advisability of 
having the barrel long enough for the whole line to be wrapped round it without 
being coiled back on itself, although this has sometimes to be done. In calculating 
the fall necessary for a given barrel, or the diameter of barrel for a given fall, it 
is sometimes necessary to take the thickness of line into account. If the barrel 
is grooved so that the line lics with half its thickness in the grooves, the circle 
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occupied by the line and the full circumference of the barrel are equal, but when 
a thick line is wrapped round a plain barrel the line occupies a larger circle than the 
barrel itself, and the length of fine used at each turn of the barrel is equal to the 
circumference of a circle drawn through the middle of the line. When the thick 
line is wound close round a@ barrel by hanging a heavy weight to it, it undergoes 
distortion. When the line was straight, its two edges were of equal length, when 
bent into a circle the inner edge is shorter than the outer edge, all the inner half of 
the line is squeezed closer together, all the outer half is stretched longer ; along the 
middle of its thickness there is neither compression nor extension, so that remains 
the original length. The length of the line necessary to go round a barrel is equal 
to the circumference of a circle, the diameter of which is equal to the diameter of 
the barrel plus the whole thickness of the line. If the barrel diameter is 13in. and 
the line one inch thick, the length of line unwound at each turn = (13 + 1) x 4A 
= 44 inches, and if the weight is hanging direct by a single line it will fall 44 inches 
at every turn ; if it is a double line the fall will be 22 inches. 

The ratio that the circumference of every circle bears to its own diameter = 22: 
7, that is, the circumference of any circle is always 34th times its own diameter. 
The ratio 42 is usually denoted by the Greek letter 7. ‘ 

For all ordinary purposes we take 7 = %7, although it is a little too large; 
for questions needing greater exactness, such as pendulum calculations, take r = 
3.1416. Let c = circumference, d = diameter, r = radius, then d = 2 r, and 
czrd=2rrr. 

Let N = number of turns made by a barrel, t = thickness of line, then the 
length of line used during the given number of turns = N r (2r + t) = Nw(d + t). 
Suppose a barrel makes 16 turns, its radius = 10 inches, line is 1 inch thick, then 
length of line = 16 x 9? x (20 + 1) = 1,056 inches = 88 ft. If the line is 
double, the fall will be 44 feet. 

When a clock is down it has to be wound up without setting the train of wheels 
all the way back again. In a weight clock the winding arbor is fixed to the barrel ; 
in an English spring clock, or a fusee watch, the arbor is fixed to the fusee. In each 
case the great wheel turns on the same arbor, but free, so that the barrel or fusee 
may be wound without turning the great wheel round. Running down is prevented, 
and the pull, of the weight or spring, is communicated to the great wheel through the 
click and ratchet work. To the barrel or fusee, as the case may be, is fixed a ratchet 
—a wheel with saw-like teeth—permitting motion in one direction only ; on the 

eat wheel is pivoted a click or clicks, kept in action with the ratchet by a spring. 

n the act of winding, the sloped sides of the ratchet teeth lift the click out, and 

allow the arbor to travel without turning the great wheel; during going the 

radial sides of ratchet teeth butt on the end of the click, tending to draw it inwards, 
and so compel the great wheel to travel with the arbor. 

With a going barrel, such as is used in foreign spring clocks and most modern 
watches, the winding arbor is not fixed to the barrel, but turns freely in it, being 
connected to it only by the mainspring. The great wheel teeth are cut on the 
barrel itself, which in going turns in the same direction as the winding arbor is 
wound ; the arbor never has to be turned backwards, so no maintaining power is 
necessary. In this case the ratchet is fixed to the arbor, not to the barrel, and as the 
click has only to prevent running back, and not to communicate motion to the 
great wheel, it is pivoted to the plate, or some fixed part of frame. 

In most watches these ratchets require ordinary spur teeth, as they have to gear 
with other wheels forming the winding mechanism. It is then necessary that the 
click shall be so planted that the wheel shall act as a ratchet and permit motion in 
one direction only. 

To ensure this the angle formed by the centre of ratchet, the point of the click, 
at the apex of the angle, and the centre of motion of the click should be a little 
greater than a right angle. If it were less than a right angle the back thrust might 
jerk the click out of action. When greater the tendency is to draw the click inwards. 

Recoiling clicks are now mostly used in going barrel watches, and they are 
especially necessary in those having no stopworks, to allow the ratchet to run back 
a tooth or so as soon as winding ceases, so that no excessive strain may cause the 
balance to vibrate too far and “ strike the banking.” 

When they are not used there is always danger that a strong wind up may cause 
the balance to strike for some minutes after winding, and produce an acceleration 
of rate destructive of accurate timekeeping, and uncertain in amount. 
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MAINSPRINGS. 


When the motive power is derived from a spring, the property of elasticity 
does for us what gravity does when a weight is used. lasticity is that property 
by virtue of which a body that has been distorted tends to return to its original 
bulk and figure. When a spring is bent resistance is experienced, that resistance 
varies with different materials, with different amounts of bending, and with springs 
of different dimensions. 

Many experiments have been made to determine the relative resistances offered 
by most substances to distortion. The numerical value of such resistance is called 
the modulus of elasticity ; it is generally expressed in lbs. force per square inch of 
section. Steel has a large modulus of elasticity, india-rubber has a small one. 

If the body, after the distorting cause has been removed, goes quite back to its 
original shape and size, it is said to be perfectly elastic. The perfection will depend 
more or less on the amount of distortion it undergoes. Steel will undergo con- 
siderable distortion and still be capable of returning to its original form ; it has a 
wide limit of elasticity. If we are careful to keep the strain well within the limits 
of elasticity, a spring will retain its elastic properties for an almost indefinite time. 
If a spring is bent beyond its limits of elasticity, a “‘ permanent set”’ occurs—a 
permanent change of form is produced—and the spring becomes more or less useless. 

The work a spring can do in unbending, is equal to the work done upon it in 
winding it up, minus loss by friction. There is always some loss with a mainspring ; 
the coils as they rub against one another cause considerable friction, there is friction 
of the barrel on its arbor, and there may be some from the spring rubbing against 
the top and bottom of the barrel. 

The work done in| winding it up will vary with the modulus of elasticity. As 
we seldom use anything but steel, we need not consider the comparative effects of 
other materials, except to just note that any other available substance has a smaller 
modulus, and would therefore need to be larger to produce the same amount of work. 
For instance, suppose we made our mainspring of brass, we find that brass bends 
much easier than steel—its modulus is much less—so it cannot do so much work in 
returning to its original form. Then it has not such a great limit of elasticity, so we 
dare not bend it so much, or it would undergo permanent change of form. To 
obtain the required amount of work, it would be necessary to use a larger spring, 
occupying more space, without gaining any corresponding advantage. The usual 
methods of using mainsprings are the results of past experience, they allow of as 
much change of form as may be safe under all ordinary circumstances; if the 
change is much exceeded the spring will either break or get a permanent set ; which 
of the two it will do depends upon its temper ; we aim in tempering it to obtain such 
a degree that just at the instant it is about to break it will permanently bend, that 
is, in theory, the limit of elasticity and the limit of tenacity should coincide ; in 
practice we usually make it soft enough to bend out of shape a little sooner than it 
would break. When the spring is taken out of the barrel, it assumes its unstrained 
condition of “‘ set’ ; when it is wound up close round the arbor it is undergoing 
its greatest strain. The change produced in its curvature depends upon the relative 
size of the barrel arbor. If the arbor is too small the change of form is too great, 
and the spring gives way, because the smaller arbor allows the spring to be bent 
more—to be wound up further—than a larger one. If a properly tempered steel 
spring is used, and the amount of winding is restricted within safe limits, the amount 
of work obtained from it will depend upon its dimensions. The size of the barrel 
depends upon these dimensions. 

When a spring is being wound up one end of it remains fixed, the other end is 
bent through some given distance. If two springs alike in length and thickness, but 
differing in breadth, are equally bent, the work they can do in unbending will be 
directly proportional to their breadth. Suppose one spring is twice as broad as 
another, the effect is the same as if two equal springs were working side by side, 
each capable of doing as much work as the other, the spring is twice as strong. As 
the height of the barrel must vary as the breadth of the spring, we find that the 
work possible is proportional to the height of barrel. 

If two springs, alike in breadth and thickness, but differing in length, have their 
free ends moved through equal distances—are wound up the same number of turns 
as each other—we find that the possible work is inversely proportional to the length. 
The long spring is not really bent so much as the shorter one ; there is less strain 
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upon it. If the one spring is twice as long as the other, it wil! only do half as much 
work—it will really only be half as much bent as the other. 

If two springs alike in length and breadth, but differing in thickness, are 
wound up eyually, we find that the resistances do not vary in the same proportion 
as the thickness, but in the proportion of the cube of the thickness. [f the one 
spring is twice as thick as the other and equally bent, it will offer eight times the 
resistance, but as its strength against breaking is only four times as great—propor- 
tional to the square of its thickness—it would break if bent so much. When a 
straight spring is bent into a curved shape, or a curved one bent into a quicker curve, 
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its surface at the outer part of the curve is in tension—is stretched longer—if the 
strain exceeds a certain limit the particles there will separate and the spring breaks. 
In a similar degree the inner part of the curve is compressed ; along the middle of 
its thickness, where the one kind of strain is about to change into the other kind, 
there is no strain at all. This plane, passing right through the length and breadth 
of the spring, in the middle of its thickness, is called its neutral axis. 

If we take a straight strip of metal, fit two parallel pins through it a short 
distance apart, as in Fig. 10, and then bend the strip, the pins will be inclined to 
each other as shown. The distance “a” along the curved neutral axis of the bent 
strip will be precisely the same as the distance ‘‘ a ” in the straight strip. Every 
portion of the bent strip outside the neutral axis will be stretched longer, and every 
part of it within the neutral axis will be compressed shorter. The actual strain at 
any point will be proportional to the distance from the neutral axis, as suggested 
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by the position of the two pins, so if the same change of curvature is produced in the 
spring of doubled thickness, it will be just twice as likely to break, because, as its 
surface is twice as far from the neutral axis, there will be double the strain there. 
To be equally safe we must only bend it half as much. To do this we may either 
move its free end through a less distance, or we may increase its length. As we 
have already seen, by doubling the length and only winding it the same distance, it 
is only bent half as much, by doubling the thickness it offers eight times the resis- 
tance, by doubling both length and thickness we get four times the total resistance, 
therefore four times the possible work, and only the same tendency to break. 
Springs of different dimensions wound through equal numbers of turn, having their 
lengths and thicknesses varying in equal proportions, are capable of doing work in 
unbending which is proportional to the squares of their respective thicknesses, 
while their breaking tendency is equal. 





Stress = Force per unit area of the section = : - = 
area A 
Strain = Fraction of its own length that a body is stretched = ———— 
original length 


The tensile strain at the surface of a coiled spring = half the thickness of the 
spring multiplied by the angle, a, through which it has been wound, divided by the 
original length. The angle of winding being measured in radians, 1 radian = an 
angle such that its arc is equal in length to the radius. In winding a spring through 
one exact turn it has described an arc of 2 7 radians. Let t = thickness of spring, 
and L = original length, strain = ta+2L. Take a straight strip of steel 20in. 
long and -Olin. thick. When the straight strip is bent into a complete circle the 
neutral axis not being strained at all is still 20 inches long, but the outer surface 
must be longer. It occupies a circle having a greater radius than that occupied by 
the neutral axis by an amount equal to half the thickness of the spring, and as the 
circumference of every circle = diameter x. 4 = radius x 2, then this outer sur- 
face will be longer than 20 inches by 2 x x half thickness = x t = 3-1416 x -01. 
The outer surface of the strip is stretched -031416 of an inch longer. 





The strain = L = pes = ‘0015708. (Each inch of it is stretched -0015708 
inch longer.) When only wound one radian e = ; 5 a > = -005, Strain = 
005 
iy = 00025. 


When we use barrels of different diameters, to get the same number of turns, we 
must increase both length and thickness in the same proportion as we increase the 
barrel diameter, but that is exactly what we want to do, as safety against breaking. 

The “ possible work ” of the spring is proportional to the square of its thick- 
ness, the area of the barrel is proportional to the square of its diameter, the work 
the spring can do is also proportional to the height of barrel, so we finally see that 
the possible work of a mainspring is directly proportional to the cubic capacity of 
the barrel, when the amount of winding up is the same. 

To compare the possible work from two barrels of different dimensions having 
arbors in similar proportions, and being wound through equal angles, let d = dia- 

meter of first one and h = its height, let d,= diameter of second one and h, = its 
height, then possible work from first one, divided by possible work from second 
d*h 
~ ah, 

You have a one-day watch with a barrel having a diameter of lin. and the 
height -l inch. You are required to make one similar in every way, but it is to go 
eight times as long with the same number of turns of winding. You must increase 
the diameter of the barrel, or the height, or both. If you altered height alone you 
must increase it eight times, and new height=-8 inch. If you alter diameter alone 
then the new d* must equal 8 times the old d* ... d, = 1/ 8 x 1 = 2-83 inches. If 
you alter diameter and height in similar proportions then let & be a coefficient such 
that multiplied into d and h will increase them in equal proportions and make the 
new d*h = 8 times the old d*h, (dk)*. hk = d*.k*° hk = d*.h.ke = d*h x 8 
“. k=*+/8 = 2. By doubling both diameter and height you obtain 8 times the 
possible work. 
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When a spring has one end rigidly fixed, and the other end is bent or wound 
up, we find that the “ bending moment,” or measure of its resistance, is directl 
proportional to the angle of winding. The expression enunciating this fact is well 
known to watchmakers as Hooke’s law, “‘ ut tensio sic vis ” (as is the tension so is 
the force). It is the law of the natural isochronism of a balance spring which has 
one end firmly fixed to the stud. When such a spring is wound twice as far it is 
exerting just twice the resistance, but as it then has to move the mass of the balance 
back just twice as far in the same time, the time of vibration is unaltered. The small 
deviations from absolute isochronism that occur in practice are due to causes 
belonging to the study of “ Timing.” 

The law applies to a mainspring when the end is firmly held, The ordinary 
square hook used in fusee watches holds the outer end of the spring firmly against 
the barrel ; such a hooking is called a * rigid attachment.” If we wind such a 
spring up twice as far, it exerts twice the resistance, but we must commence our 
experiment from the unstrained condition. If when a spring is in the barrel we 
wind it one turn, and find it is exerting a force of 7 ozs. at the barrel edge, we do not 
in winding it another turn obtain a force of 14 ozs., because our first turn was per- 
haps the seventh turn of winding, Suppose a mainspring out of the barrel had just 
5 complete coils, that when lying in the barrel there were just 11 coils, we must have 
wound the eye up just 6 complete turns to get it in the barrel; the first turn of 
winding in the barrel is really the seventh turn of winding up of the spring, and if 
the force is 7 ozs., then at the second turn in the barrel tne force will be 8 ozs., at 
the third 9 ozs., and soon. The acting radius of a fusee decreases at exactly the 
same rate as the force of spring increases, and we obtain a constant effect at the great 
wheel tecth. 

In a going barrel we get a more or less unequal force at the train. Various 
devices have been employed to equalise the turning effect. If the barrel is large and 
a very long thin spring is used, many more turns of winding will be necessary to get 
it in the barrel, the change of force from one turn to the next. will be less, and if 
we only use the same number of turns of going the pull will be more equal. 

Saunier’s experiments also demonstrate that at the first turn of winding in 
the barrel there is less than the proportional force, while at the last turn the force 
increases very rapidly, so a going barrel spring should be capable of making, say, 6 
turns in the barrel, a stopwork should be used permitting only four turns, and the 
spring wound up one turn to place the stop-work in position. We then never use 
the top and bottom turns, using only those middle turns of development, where the 
force varies least. 

The ordinary geneva hook fixed in the side of the barrel with an eye in the 
spring going easily over it tends to equalise the pull; such a form of hooking is 
called a “‘ yielding attachment,” because, as the winding up proceeds, the outer coils, 
being no longer held rigidly against the barrel, offer less resistance, the eye really 
turns round a little on the hook, and the force is more equal. This form of hook is 
the most popular: for all kinds of work, because it is so easy to fit a new spring 
when the old one breaks. It is suitable for fusee watches, so long as the shape of 
the fusee and its adjustment is adapted to the altered pull. It is always used in 
marine chronometers, which never have the square hook. 

A more completely yielding attachment is that used in Waltham and other 
watches. A piece of spring is rivetted to the outer end of mainspring, having 
two pivots on it, which turn in holes in the cover and bottom of barrel. As the 
outer coils of spring come into action the pivots turn easily, and the pull is even 
more equal than with the geneva hook. It is one of the best attachments for 
watches without stopworks, but not so good as the geneva hook with a stopwork. 

Experiments have been made with tapered springs for going barrels; they 
were tapered thinner towards the outer coils so that, in giving way more easily 
than the thicker inner coils which first come into action, the pull would be more 
equal. Suppose such a spring is wound close round the arbor and commences 
to unwind, the thick inner coils exert more tendency to unwind than the outer 
ones, pressing and rubbing against them as they turn, they set up a great amount of 
coilfriction. It was expected that the friction would act as an equaliser, but friction 
is at all times such an uncertain factor, varying as the oil varies, or as the surface 
gets worn, that such springs are practically abandoned. Springs of uniform section 
are now used for best going barrels ; there is some Ss in the pull, but that 
does not necessarily produce any variation in the rate of going. 
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If the spring is tapered thicker towards the outer coils, the development is 
much more free, the thick outer coils pass away at once in unwinding from the inner 
ones, and there is very little coil friction. Such a spring is not good for going barrels 
because the difference in the pull of the top and bottom turns is greater than when 
the spring is equal in thickness throughout. 

But with a fusee that does not matter, because the shape of the fusee can be 
adapted to the pull. Springs so tapered are used for chronometers and good fusee 
watches. 

It has been already explained that when the limit of elasticity is exceeded a 
permanent set occurs. If steel be hardened and tempered its limit of elasticity is 
much extended, although there is little change in its modulus. j 

The work done by a spring in unwinding is equal to the work done in winding 
it up, minus loss by friction. 

With springs of similar material wound up equal disiances— 

Work varies inversely as length of spring. 
Work varies directly as breadth of spring. 
Work varies directly as cube of thickness. 

Size of barrel depends upon dimensions of spring. 

To get the greatest possible number of turns of winding in a given barrel the 
spring must occupy just half the space between the barrel edge and the barrel 
arbor. When “down,” the spring occupies a narrow ring out against the barrel edge ; 
when wound up it occupies a wider and smaller ring close round the barrel arbor. 
As we wind a spring up the coils get smaller, but increase in number. The number 
of coils when wound equals the number when down, plus the number of turns it has 
been wound through. , Suppose a spring is required to make four turns of winding, 
then the inner ring occupied by spring when wound must be wider than the ring 
occupied when unwound by four times the thickness of the spring, so there is only 
one thickness of spring that.will properly satisfy the conditions with a given barrel 
and arbor. If we require six turns of winding with the same barrel and arbor, the 
spring must be thinner, so that its thickness is equal to one-sixth of the difference 
between the widths of the two rings that divide the available space into two equal 
areas. As under these conditions the thickness of spring cannot be varied in the 
same barrel, the length of spring is also fixed, because it must be long enough to just 
fill the required area. Barrels of different diameters required to make the same 
number of turns must have springs with the same number of coils, and therefore 
both length and thickness of springs must vary as the diameters of the barrels. 

The breadths of the springs will vary as the heights of the barrels. Let L = 
length of spring, b = breadth, t = thickness. Then the work possible from springs 

3 
is proportional to — 

The cubic capacity of a barrel is proportional to its height and to the square of 
its diameter. Height of barrel is always proportional to b. L and t must vary 
as diameter to obtain the same number of turns, and as variations of L and t have 
opposite effects, we find that the possible work of different barrels, when the same 
number of turns is required, is proportional to the height multiplied by the diameter 
squared, #.e., work varies as the cubic space in barrel. 

In watches required to make about four turns, the diameter of the arbor is one- 
third the inner diameter of the barrel. If it be smaller there is danger of the spring 
breaking. If more turns are required the arbor may safely be smaller, because the 
spring is thinner and will bear more change of form. In clocks making about eight 
turns in the barrel the arbor is about one-fourth of the barrel diameter. If fewer turns 
with a thick, strong spring are needed, the arbor should not be so small as one-third. 

Let R = radius of barrel and r = radius of arbor. The area of a circle = 
radius squared x 3-1416 = rr’. 

The area of a plane ring = the area of the whole circle minus the area of the 
circular hole in it. 

The area of the ring-like space in which the spring moves will 

= r R*'— art = x (R*— 2") 

The spring must be of such a length and thickness that it occupies half this 
ring. Let x = the radius of the circle that just divides the annular space into 
two equal areas, this circle will be nearer to R than to r. Its position indicates 
where the inner coil of the spring will be when “ down,” and where the outer coil 
will be when fully wound, 
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The area of the ring between R and z = (R*— 2*) x # 
xand r = (27*—r*) x r 


and these two areas must be equal, therefore— 
: R? + r? 
2?—r? = R*'—2z* .. 22* = R* 2 and z = 
F E + r* an f 5 
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FIG. 11. 


Let barrel radius = 1 inch, and arbor = } inch: 
z= ay Tie = /2 = A ‘55 = *745 of an inch. 


The radius z is nearly } inch. 


Let N = the number of turns of winding, and t = thickness of spring, then 
the width of the ring from r to z must be wider than the one from z to R by an 


amount = Nt. 


The width of inner ring = radius of 2 — radius of r, the width of outer ring = 


radius of R — radius of z. 
“. Nt = (« —r) —(R—2) = 22 —(R +1). 


_ 22 —(R+1r) 22 — (R +r) 
a ae and N = — ty a 
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In previous question let required number of turns, N = 4. 
a 2 x °745—(1+ -33) 149—133  -16 





t ri : ={= -04 inch. 
16 . : 16 
If N = 6, thent = == 026 inch. [ft = -032inchN = 030 = 5 turns, 


x may be determined graphically in the following manner : 

To any convenient scale draw two circles, as in Fig. 11, representing the inner 
circumference of the barrel and the circumference of the arbor, in any required 
proportion. Make the arbor a true circle in this case. To divide tho ringlike 
space between them into two rings of unequal widths but of equal areas, bisect that 
portion of the horizontal line R lying between the arbor and the barrel edge, and 
erect a perpendicular through the bisection, with the bisecting point as centre 
describe a semi-circle just touching the arbor and barrel on the horizontalline. The 
point where the semicircle cuts the perpendicular indicatés the radius z. If in your 
drawing you have made R = 3 inches and r = 1 inch, 2 will equal 2-236 inches, 

If a broad piece of mainspring be considerably bent it will be observed that the 
outer surface tends to become hollowed across its width, and the inner surface 
rounded. The outer surface being stretched longer becomes narrower, the inner 
surface being compressed becomes wider, and the natural result of these changes is 
to produce the curvature indicated. In the barrel the rounded inner face of the 
spring lies in the hollowed outer face, and a good deal of clinging and coil friction 
may result. Some experiments are being made, I believe, with springs which, 
instead of being quite flat, are slightly rounded so that they are a trifle thicker in 
the middle than at the edges. This should be an improvement if uniformity of 
section throughout the length can be insured. It is not necessary to round the 
inner face, that might be left quite flat, as it is certain to become rounded as soon 
as it is strained, but care must then be taken in making the spring not to coil it 
with the flat side outwards. 

In Fig. 11 it will be noticed that the body of the barrel arbor is “ snailed,” i.e., 
it is eccentric, the difference between the greatest and least radii being equal to the 
thickness of the mainspring. This allows the second coil to lie evenly over the 
innermost one. When circular arbors are used, the second coil has to step up over 
the inner end of spring, and is liable to break there. The length of the hook 
should equal the thickness of the spring ; it should not project above it. 


MECHANICAL TERMS, MEASUREMENTS, ETC. 


The primary or “‘ fundamental” units of measurement used in mechanics 
are the units of time, space, and mass. The other measurements, such as are used 
for velocity, force, work, etc., are called “‘ derived” units 

The unit of time is one second (= gg}yy Of @ mean solar day). 

The wnit of space is one foot (= 4 of the standard yard). 

The unit of mass is one pound (or better, “ the quantity of matter contained in 
a body weighing one pound avoir.’’). 

These units are used in England for all ordinary mechanical measurements. 
Where the quantities are large, multiples of them are used, as hours, tons, miles, 
etc., and where the measurements are very small, factors are taken, as grains, 
inches, etc. 

In many educational establishments in England the metric system of measure- 
ment is now used in preference to the old-fashioned English system. 

The unit of time is, as with us, 1 second. 

The unit of length is 1 metre, = 3-2809 feet = 39-37 inches. (The centi- 
metre = -3937 inch, or roughly # of an inch, the millimetre = -03937 inch, or 
roughly ,4, of an inch.) 

The unit of mass is the quantity of matter contained in 1 gramme = 15-432 
grains = the weight of 1 cubic centimetre of distilled water at 4° C, weighed “ in 
vacuo.” 

Whichever system may be used, the rules and methods of calculation are pre- 
cisely the same ;_ it is only a difference of “ coinage,” in which the metric system 
has the advantage of having its fractional parts in tenths, and so may be expressed 
in decimals. 

As most practical engineers still retain the foot and the lb. as convenient unite, 
they are used in the following notes :— 
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Anything which tends to alter motion, such as a push, a pull, or a pressure, is 
called force. 

Force is ‘‘ any cause tending to produce, to resist, or to change the direction of 
motion.” It is measured by the effects it can produce. If a body free to move is 
acted on by different forces for equal intervals of time, the velocity imparted to the 
body is directly proportional to the magnitude of the force. orce is generally 
measured in pounds. That is, the unit (called the “ gravitation unit ’’) is equal to 
the weight of one pound, or the force necessary to support a mass of one pound 
against the attraction of gravity. 

Another unit of force, called the “ absolute unit,” is “‘ that force which acting 
on unit mass for unit time produces unit acceleration.”” When | Ib. is used as the 
unit of mass the absolute unit of force is called the “‘ poundal,” “ that force which 
acting cn a mass of one pound for one second gives to that mass a velocity of one 
foot per second.” The weight of one pound acting on its own mass for one second 
gives to it a velocity of (about) 32 feet per second, so the gravitation unit is equal 
to 32 poundals, as it produces 32 times the effect. 

The absolute unit is a more accurate measurement, because it does not alter, 
whereas the weight of a body is not the same at all parts of the earth’s surface, but 
the alteration in weight is very small, and it does not alter at all while at the same 
place. Every one knows the sort of force exerted by the downward pressure of a 
one pound weight, and can easily estimate the magnitude of a force when expressed 
in pounds ; we therefore find the gravitation measure most popular, and generally 
used for every-day purposes, 

When force is exerted through space, ‘‘ work ” is said to be done. ‘“ Work” 
involves two ideas—force and motion. When we raise a weight from the ground we 
do work against gravity, which is proportional to the mass of the body and propor- 
tional to the height to which we have raised it. The unit of work is the foot-pound, 
being the work done in raising a mass of one pound one foot high, and work is 
always equal to the force exerted multiplied by the distance through which it acts. 
In raising 5 lbs. 10 feet high we do 5 x 10 = fifty foot-pounds of work, in raising 
50 Ibs. one foot we also do 50 x 1 = fifty foot- pounds of work. 

Energy is ability to do work, and is therefore expressed in the same units as 
work. Energy may be due to condition, or position, such as the energy in a coiled 
spring or a raised weight, which in uncoiling or in falling may do useful work. The 
ability to do work thus stored up by the act of coiling or raising is called “ potential 
energy.” The energy of a moving body is called “ kinetic energy,” such as the 

a — with which the balance of a lever watch returns to unlock the escape wheel. 

When a vibrating pendulum is at the highest point of its swing its energy is 
entirely potential, and is equal to its total weight multiplied by the vertical height 
it can fall through in descending to its lowest position. When it reaches its lowest 
position, moving with its greatest speed, it has the same amount of energy, but it,is 
now wholly kinetic, all its potential energy having been converted into energy of 
motion. At any jntermediate point in its rise or fall the energy will be partly poten- 
tial and partly kinetic, but, neglecting any loss due to friction or other resistance, 
the potential and kinetic energies added together will be equal to the potential 
energy with which the pendulum commenced its fall. When the clock is stopped 
and the pendulum is at rest in its lowest position, the latter possesses no energy 
at all, although the clock may be fully wound and have its complete store of energy. 

If a clock weight of 10 Ibs. is wound up four feet, it can in falling do 4 x 10 = 
40 foot-pounds of work. If the weight is 20 lbs., it can do twice as much work 
during the same fall. The force exerted by a weight does not alter during its fall, but 
its energy depends upon the distance it can fall, and so is gradually expended as it 
goes down. Energy takes no account of time—it simply expresses the amount of 
possible work. A small weight may possess the same energy as a large one if it can 
fall proportionately farther. Two men may be able to exert equal Rateas but one 
may possess much more energy than the other because he can continue to exert his 
force long after the other has done. Aman who wants frequent rests “‘ and winding 
up” between his spells of labour would not be called energetic. Again, a man 
may be very “ powerful,” that is, he may be capable of exerting great force, and so 
do work very quickly, and not be very energetic, because he cannot continue to 
work through very long intervals. 

In considering the work done by the motive power in a weight-driven clock or 
similar machine, we have to remember that the work done in any given time at any 
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moving point of the machine will be equal to the product obtained by multiplying 
the magnitude of the weight by the distance the weight falls in the given time. 
The work may be taken out of the machine at any moving part. In taking it out 
at a quickly-moving part the force will be small, at a slowly-moving part the force 
will be large, but at every point, neglecting losses due to friction, the product of 
force at the point multiplied by the distance traversed by the point in equal times 
will be the same everywhere. In clocks we usually take the energy from the 
train at the escape wheel teeth, and transfer it by means of the pallets to the pendu- 
lum. If the points of the wheel teeth move through space a thousand times as fast 
as the weight moves, then the force or pressure at the teeth will only be equal to 
one-thousandth of the driving weight. 

When the machine is going you may picture it as having all its channels filled 
up with the stream of work, and if we draw the work off at the escape teeth we get a 
little stream but a very quickly moving one. If we shut the tap off and turned one 
on at the centre teeth, we should get a larger stream but a slower one, at the barrel 
a still larger and slower one, but whether the stream be large and slow, or small and 
quick, wherever we turn the tap on we shall get the same quantity of work out for 
the same fall of the weight. The forces may be very different, the speeds will also be 
very different, but the work possible in any given fall is precisely the same at every 
moving point in the machine. if there were no leakage this would be strictly true. 
There always is some leakage ; at every bearing, at every acting tooth and every 
rubbing surface there is some friction, and the resistance due to this uses up some 
of the stream, mostly by heating the surroundings. It is just as if some of our 
stream of work evaporated and warmed up the machine and the surrounding air. 
The percentage of work lost in this way depends upon the construction and finish 
of the machine, but there is always some loss. We therefore calculate what storage 
would be required if the machine were perfect, and then, generally by experiment, 
determine what percentage to add to our motive power to make up for the leakage. 

When the weight is quite down our “ tank ”’ is empty, and no stream will flow 
until we put some more work into it. Usually the tank is large enough to keep the 
stream flowing for eight days, and we re-fill it every seven days, that is, we re-wind 
the clock once a week, to keep it always running. 

Suppose a clock with a seconds pendulum has a seconds hand on the escape 
wheel arbor making one rotation per minute. The circumference of escape wheel 
is eight inches, the clock weight weighs 48 lbs., and falls 10 feet in 8days. Neglect- 
ing friction, what will be the force or pressure at the escape wheel teeth ? 

Work done in 8 days = 48 x 10 = 480 foot-lbs. = 480 x 12 x 16 inch-ounces, 
and 


9 
the work done in 1 hour = es = 480 inch-ounces. 


The escape teeth travel through 8 inches per minute and through 8 x 60 
inches per hour . *. pressure at teeth = 1 oz. 

That is, let P = pressure at teeth, then work done at teeth = work done by 
weight in same time. 

48 x 10 x 12x 16 =P x 8 x 60 x 24 x 8. 
Pp 48 x 10 x 12 x 16 a 
“Sx @xuenue -°= 

Power is rate of doing work, and is equal to work done divided by time occupied, 
or the work done in unit time. 

Force then is a single conception, as pressure, etc. 

Energy involves two ideas—force and space. 

Power involves three ideas—force, space, and time. 

Strength is ability to bear strain. There are various kinds of strains, as tensile 
strain, sheer strain, etc., and when the word strength is used the nature of the 
strain, or of the stress producing it, should be stated or implied. The word is 
often used improperly when force, or energy, or power would be the more correct 
term. When we speak of the force exerted by a clock weight we mean the pressure 
exerted by it towards the earth, or the pull it exerts along the line or lines support- 
ing it, or the pressure it transmits through the mechanism to any part of the 
machine. Force may be increased or decreased almost indefinitely by modifying 
the mechanical arrangements. When we speak of the energy of the weight we 
mean the work it can do during some given fall. Unlike force, energy cannot be 
increased or varied by any mechanical means: if more energy is needed the weight 
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must be increased or the fall lengthened. When we speak of the power of the 
weight we mean the amount of work it may do per minute or per hour, ete. Power 
may be varied by varying the weight, it may also be varied by altering the speed of 
the train or the size of the barrel. We may correctly speak of the strength of the 
line supporting the weight as it would be understood that we meant the stress that 
might be applied without the line breaking. 

Mass is quantity of matter. The mass of a body is generally determined by 
weighing it, because the attraction due to gravity is always proportional to the 
quantity of matter in the body, but the terms mass and weight have quite separate 
meanings. Mass is simply quantity without direct reference to weight or to size, 


; Ww 
but it may be expressed in terms of the weight—M = —, where M = the mass of 


the body, W = its weight, and g = the acceleration due to gravitation. 

It follows, therefore, that W = Mg. 

Weight is a measure of the force of that attraction between the earth and all 
external bodies called gravity. 

The force exerted by a man is limited ; if he tries to move a heavy body he 
cannot move it so quickly as he can a light one. The force exerted by gravity is 
unlimited ; if it has to move a heavy body it can exert a proportionately greater 
force, and so cause light and heavy bodies to move with equal speeds. If wedropa 
cannon ball and a marble from the top of a high building at the same instant, they 
will reach the ground together. (When bodies fall through the air the result is not 
always in accordance with this statement ; a light body of large surface, such as a 
feather, does not fall so quickly because of the greater resistance of the atmosphere, 
but if allowed to fall in a vacuum, a feather and a shot fall with equal speeds.) We 
can, perhaps, best realise the action of gravity by thinking of every substance as 
being made up of a number of elementary particles which originally were all exact] 
alike in every way; in the various combinations they are still all there, diliongh 
connected in such different ways. Gravity attracts every one of these original 
particles in exactly the same manner and with equal intensity, no matter whether 
they be separate or combined in any form, so if two bodies have equal numbers of 
these original particles, that is, if their masses are equal eat will be pulling them 
with equal forces, or, in other words, their weights will be equal. The bodies may 
differ greatly in size. A piece of cork having the same mass, therefore the same 
weight, as a piece of platinum, occupies much more space than it. The platinum is 
more compact, its particles are more closely combined ; we say its density is great. 

Density is defined as the quantity of matter in unit volume, or the mass of a 
body divided by its volume = a 

Volume = space occupied (length x breadth x thickness). 

Specific gravity = the weight of a body divided by the weight of an equal 
volume of water. Specific gravity is a measure of the relative densities of different 
bodies, the density of water being used as a standard for most substances. If a 
body is five times as heavy as water, we say it has a sp. gr. of 5. We test it by first 
weighing the body in air, and then weighing it when suspended in water. Suppos- 
ing a piece of lead weighing 20 ozs, is suspended and completely immersed in a 
vessel of water, it will not then weigh so much. The piece of water that it has dis- 
placed was exactly the same size as the lead ; the water had weight, and was at rest ; 
it must have been supported by some force or it would have fallen by virtue of its 
own weight to the bottom of the vessel ; the upward pressure of the water below, 
and the reaction of the bottom of the vessel must have been exactly equal to the 
weight of the water, or it could not have remained at rest. When the lead is intro- 
duced those upward pressures still reniain, and assist in supporting the lead with the 
same forces as they supported the water, the weight of the lead will be lessened by 
an amount equal to the weight of a piece of water of exactly the same volume as 
itself. We therefore divide the weight of the body by its loss of weight when 
immersed to determine the sp. gr. 

Suppose the lead now only weighs 18 ozs., then the water which it has displaced 
must have weighed two ozs., and the specific gravity of the lead is 49 = 10 (the 
lead is ten times as heavy as water). 

The mass of a body remains the same under all conditions, moving it from one 
place to another on the earth’s surface or away from the earth altogether does not 
alter its mass. 
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Change of temperature will produce change of volume ; heating a body causes 
it to take up more room and reduces its density, but as it still contains the same 
number of particles, its mass is unaltered. Weight, however, does vary, because 
that depends on two things—firstly, on the unalterable mass, and secondly, on the 
intensity of the pull of gravity, which is different at different places. Gravity tends 
to draw all bodies towards the mass of the earth, and the intensity of the pull is 
inversely proportional to the square of the distance. A body twice as far away as 
another is only pulled one-fourth as hard, if three times as far the attraction is only 
one-ninth,andsoon. The earth is not a perfect sphere, it is flatted at the poles, and 
bulged out at the equator, so cbjects on the surface at the equater are further 
away than those nearer the poles; the attraction of gravity at the equator is less 
than in polar regions, and as a consequence a body weighs less there. If we take a 
body up a high mountain its weight grows less the higher we go. If we tried to test 
these alterations with a pair of scales we should detect no difference, because the 
weight itself would undergo the same sort of change. If the body and the counter- 
poise balanced each other at one place they would also balance at any other place. 
With a well-made spring balance it might be possible to detect the change, but 
the most perfect method of measuring the alteration in gravity is by the change 
produced in the time of vibration of a pendulum. 

Althotgh the attraction of gravity is different at different places, it does not 
vary at the same place. The force of gravity may vary to any extent, being pro- 
portional to the mass of the body moved. If we hold up a one-pound weight it is 
as if we were pulling against some one whe exerted a force of one pound, if we hold 
up a one-hundred pound weight it is as if we were pulling against a hundred people 
each of whom was exerting a force of one pound—the force is one hundred times 
as great, as the mass to be moved is also one hundred times as great ; we find 
that if both the weights are free to fall they will gain equal speeds in equal times, 

The velocity gained in one second, if the body is falling freely, is called the 
acceleration due to gravity, aad is usually denoted by the letter g. 

g. therefore stands for a number expressing the velocity in feet-per-second that 
is gained during one second of a body's fall. The gain is the same during each 
second of the fall, and is the same for light and heavy bodies (if we neglect the resis- 
tance of the air). The numerical value of g. is constant at any one place, but differs 
slightly at different places. Near the equator g. = 32-09, at Spitzbergen g. = 32-25 
in England g. = 32-2 approximately. 

This means that if a body is allowed to fall freely in London for one second, it 
will by the end of that time have gained a velocity of 32-2 feet-per-second. In the 
same time at Spitzbergen it would have gained a velocity of 32-25, while at the 
equator it would have only gained a velocity of 32-09. 

Clearly note that g. does not represent the force of gravity, it represents what 
may be called the intensity of the attraction, or, as more usually defined, the 
acceleration. 

(See any standard work on Natural Philosophy.) 

Newton’s Laws or Motion :— 

1. Every body remains in a state of rest, or of uniform motion in a straight 
line, except in so far as it may be compelled to change that state by 
impressed forces. 

2. Change of motion is proportional to the impressed force, and takes place 
in the direction of the straight line in which the force acts. 

3. Action and reaction are equal and opposite. 

The first law is sometimes called the law of inertia. Inertia is that inherent 
property of matter that causes a body at rest to remain at rest, and one that is 
moving to continue to move in a straight line, except when the state of rest 
or of motion is changed by external force. Inertia is proportional to mass. It 
requires more force to set a heavy body in motion with some given velocity 
than it does a light one, if the forces are acting for equal times. Or, if two 
unequal masses are moving with equal speeds, the force necessary to bring them 
to rest in the same time will have to be proportional to their respective masses. 
The effect of inertia is most noticeable in those parts cf a machine that undergo 
rapid changes from rest to motion, or from motion to rest. The motion of an 
escape wheel is intermittent—a series of steps and stoppages—so it should be 
as light as is consistent with the necessary strength. If it is massive it does 
not start forward the instant it is unlocked, the pallets, moved by the balance, 
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